
om Attvwhpf^ 


VOL. 113 


JANUARY, 1941 


NO. 1 


ANNALS of 
SURGERY 

A MONTHLY REVIEW OF SURGICAL SCIENCE AND PRACTICE 

y^/so the Official Publication oj the American Surgical Association; 
the Southern Surgical Association; Philadelphia Academy of 
Surgery; and New York Surgical Society 




EDITORIAL BOARD 

WALTER E. LEE, M.D. ROY D. McCLURE, M.D. 
Chairman, Philadelphia, Pa. Detroit, Mich. 

BARNEY BROOKS, M.D. GEORGE P. MULLER, M.D. 

Nashville, Te?jn. Philadelphia, Pa. 

E. D. CHURCHILL, M.D. H. C. NAFFZIGER, M.D. 

Bosto7j, Mass. San Fra?icisco, Cal. 

EVARTS A. GRAHAM, M.D. D. B. PHEMISTER, M.D. 
St. Louis, Mo. Chicago, 111. 

ROSCOE R. GRAHAM, M.D. W. F. RIENHOFF, JR., M. D. 

Toro72to, Canada Baltimoi'e, Md. 

SAMUEL C. HARVEY, M.D. A. O. WHIPPLE, M.D. 

New Haven, Conn. New York, N. Y. 

JAMES TAFT PILCHER, M.D., Managing Editor 

J. B. LIPPINCOTT COMPANY, Publishers 


PHILADELPHIA 


NEW YOEK 


Entered at the Post Office at Philadelphia and admitted for transmission through themailsat second-class rates. Price$io.oo 
per year United States Funds, postpaid in the United States and Pan American Postal Union — Foreign postage St. So e-itra. 
Canada Sii.oo. Copyright 1941, by J. B. Lippincott Company, 227-231 South Sixth Street, Philadelphia. Printed in U. S, A. 



Vol. 113 


CONTENTS 

JANUARY, 1941 


No. 1 


SYMPOSIUM ON INFLAMMATORY LESIONS OF THE COLON 

THE SURGICAL TREATMENT OF INTRACTABLE 

ULCERATIVE COLITIS John H. Garlock, M.D. 


New York, N. Y. 


ACUTE DIVERTICULITIS AND SIGMOIDITIS Carl Eggers, M.D. 


New York, N. Y. 


2 

IS 


LYMPHOGRANULOMA VENEREUM W. Howard Barber, M.D. 

Wallace B. Murphy, M.D. 


New York, N. Y. 30 


A GASTRIC SECRETORY DEPRESSANT IN EX- 
TRACTS OP ACHLORHYDRIC CARCINOMAT- 
OUS STOMACHS Alexander Brunschwig, M.D. 


T. Howard Clarke, M.D. 
John van Prohaska, M.D. 
Robert Schmitz, M.D. 


SURGICAL EMERGENCIES DURING CHILDHOOD 

CAUSED BY hlECKEL’S DIVERTICULUM Lawrence Chaffin, M.D. 

ACUTE THROMBOCYTOPENIC PURPURA HEMOR- 
' RHAGICA ASSOCIATED WITH TUBERCULOSIS 

(MILIARY) OF THE SPLEEN Jerome J. Weiner, M.D. 

Rupert F. Carter, M.D. 

THE USE OF ERGOTOXINE AND ERGOTAMINE IN 
THE SURGICAL MANAGEMENT OF THYRO- 
TOXICOSIS Donald E. Brace, M.D. 


Chicago, 111, 41 

Los Angeles, Calif. 47 

New York, N.Y. 57 


L. Corsan Reid, M.D. 


New York, N. Y. 62 


COEXISTING CARCINOMATA OF THYROID AND 
ABERRANT THYROID WITH REGIONAL MET- 
ASTASES Arthur S. W. Touroff, M.D. 


New York, N. Y. 73 


PAPILLARY ADENOMA OF ABERRANT THYROID. . Morris K. Smith, M.D. 

SUBSTERNAL THYROID William B. Parsons, M.D 

AN OSTEOPLAvSTIC NEUROLYSIS OPERATION FOR 

THE CURE OF MERALGIA PARESTHETICA . . . Ferdinand C. Lee, M.D. 

EXTRASKELETAL OSSIFYING TUMORS Harwell Wilson, M.D. 

the treatment of STAPHYLOCOCCAL CAV- 
ERNOUS SINUS THROMBOPHLEBITIS WITH 
HEPARIN AND CHEMOTHERAPY Champ Lyons, M.D. 

INTRANASAL GRANULOMA OF THE SPOROTHRIX 
TYPE PRODUCING MARKED NASAL DEFOR- 
MITY Marie Ortmayer, M.D. 

Eleanor M. Humphreys, M.D. 


New York, N. Y. II 


New York. N. Y. 82 


Baltimore, Md. 85 


Memphis, Tenn. 95 


Boston, Mass. 1 13 


Chicago, 111. 118 


2 


{Conlenls continued on page 4) 



om Anywhere In a /-foot Circle 



FECT OPERATING EASE FOR YOU 

e are absolutely no “dead spots” with a 
e Operating Light. At the touch of the 
e’s finger, the Castle Operating Light can 
oved instantly to any position in a 7 -foot 

e. 

ng the light back and forth on the trolley, 
h in turn can be rotated 360 degrees, per- 
the nurse to place the light exactly where 
11 do you the most good. Furthermore, the 
tilts and turns in its suspension allowing 
rsal angulation. 

eons tell us that they are never aware of a 
e Light when operating. It is so easy for the 
e to adjust the light to each step of their tech- 
e that they are aware only of perfect light — 
atter what the demands of the operation. 



ITotf Wever Need Jl/love The Operating Table 

You will find greater accuracy and speed be- 
cause the Castle Light anticipates every step of * 
operating technique — and every possible 
change in procedure — all without moving the 
table. 


NO UP-AND-DOWN ADJUSTMENT ... NO FOCUSING 


A Castle Light may be positioned anywhere 
within a 7-foot circle above the table. There is 
no need for up-and-down adjustment or focus- 
ing as multiple focus reflectors compensate for 
varying distances between lamp and patient. 
Each individual reflector unit in a Castle 
Surgical Light is actually a multiple reflector 
consisting of 28 miniamre reflectors, each of 
which has a different focal length so that the re- 
sult is a focus which eliminates the necessity of 


adjustment. The resulting “cone of light” means 
plenty of light in the bottom of the incision. 

The Color Advantage of Daylight 

The light is filtered and color-correaed to an 
apparent temperature of 4500° Kelvin — so the 
surgeon has the color advantage of daylight in 
differentiating tissue pathology. The heat rays 
are filtered so the surgeon feels no warmth. 
Maximum rise in light field is i or 2 degrees. 


WILMOT CASTLE COMPANY • 1260 UNIVERSITY AVE., ROCHESTER, N. Y. 
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OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation. The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
^ ends. In this type of seed, illustrated here highly magnified, Radon 

is under gas-tight, leak-proof seal. Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implantation 
are available to you exclusively through us. Inquire and order by 
mail, or preferably by telegraph, reversing charges. 

THE RADIUM EMANATION CORPORATION 

6RAYBAR BLDG. Telephone MO 4-6455 NEW YORK, N. Y. 
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. A.aM.L- WOVEN CATHETERS 

{xvtth woven eyes) 

MADE IN AMERICA ENTIRELY OF AMERICAN MATERIALS 

We are proud , to bring to the attention ol the medical profession the results of 
our years of research; the first American made woven ureteral catheter. 




Note that these eyes are woven 
right in the tip - not punched 

For rapid drainage the lumen is 
as smoothly finished as the out- 
side. 

They are impervious to moisture 
as they are v/oven of 32 contin- 
uous threads of Nylon and im- 
pregnated with special resin. 


These catheters may be boiled or autoclaved. 
They will not become sticky or lose their 
original rigidity at room temperature — 
they are not adversely affected by body acids 
or even alcohol. 

A.C.M.I. Nylon Woven Ureteral catheters are 
m ade in America only by the American Cystoscope 
Makers^ Write them for detailed literature or 
see our surgical dealer. 


Signed Aft 



CffTABLlfiHCD IN 1900 



Br RC1NMOLO M. WAPPLCR 


a. ■ ' ■■■' ' - T '* 1 1 I pRcorniCK c. WAppLm. ■ . 

AMERICAN^-:-- AKFD<; Tvr 

{ CYgr^scoPE ^ 


HEW YORK. N. Y. 
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DR. LEMMON’S EQUIPMENT FOR CONTINUOUS SPINAL ANESTHESIA 

IF/jj. T. Lemmon, M. D., Philadelphia 

Described in tiie January, 1940, issue, “Annals of Surgery." Includes 
cusliion and accessories. (May be used on any operating taltle.) 

REPRINT ON APPLICATION 

MADE AND SOLD BV 

THE GEORGE P. OTT T & SON COMPAiNY 

Arch & Twenty-third Sts. 1JL/X-/11N VjT Philadelphia, Pa., U. S. A. 
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WIDENING CIRCLES 

Ever since our research chemists and pharmacologists synthesized Pros- 
tigniin it has found ever widening circles of usefulness in medical and sur- 
gical practice. First there was abdominal surgery, and a new chapter was 
written on theprevention and treatment of intestinal 
and bladder distention. Then came internal medicine 
and neurology with the amazing development of a 
really good treatment for myasthenia gravis. Next 
were the radiologists, who found that pictures are 
clearer — no gas shadows — if the patient gets Pros- 
tigmin before the X-ray series. And now from 
ophthalmologists we learn of a new and better 
treatment of glaucoma, and from otolaryngologists 
we get word of new hope for patients with eusta- 
chian blocking, tinnitus aurium, and deafness. 

HOFFMANN-LA ROCHE, INC., NUTLEY, NEW JERSEY 


: PROSTIGMIN 'Roche' 


tFe shall be pleased to send phy- 
sicians the most recent literature 
on all these subjects: 

PREVENnON AND TREATMENT OP 
Postoperative Intestinal 
Atont 

Prevention and Treatment op 
Postoperative Urinarv 
Retention 

Treatment op Myasthenia 
Gravis 

Eumination op Gas Shadows 
prom X-ray Plates 

Treatment op Glaucoma 


Treatment op Eustachian 
Bloceino, Tinnitus Aurium, 
AND Deafness 
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NEW ANTIGONOCOCCIC AGENT 



chemotherapy, is highly effective against the gonococcus as well as 
several other pathogenic organisms. In some hundreds of recorded 
cases, gonorrhea has yielded with remarkable promptness to this thia- 
zole derivative of sulfanilamide. According to reports already pub- 
lished, Sulfathiazole conforms to rigid clinical standards for successful 
chemotherapy of gonococcic infection. In comparison with its pyridine 
analogue, it is less disturbing to the patient — having less tendency to 
cause serious nausea or vomiting — an advantageous feature in the 
treatment of both ambulatory and hospitalized patients. 

Incidentally, Sulfathiazole is recognized also as an outstanding anti- 
pneumococcic and antistaphylococcic agent. 

DOSAGE: For adults, two methods of dosage have been recommended: 
(a) 1 Gm, (two 0.5 Gm. tablets) four times daily for five days. 

(fa) 1 Gm. (two 0.5 Gm. tablets) four times on the first day, and 0.5 Gm. 
(one tablet) four times daily for the next eight days. 

The total average dosage by either method is 20 Gm. (forty 0.5 Gm. 
tablets). 

Before administering the drug, read carefully the details on dosage, 
contraindications, side effects, precautions, etc., contained in our pam- 
phlets (sent gratis to physicians on request). 

SUPPLIED: Sulfathiazole-Winthrop is supplied in tablets of 0.5 Gm. 
(7.72 grains), bottles of 50, 100 and 500; also (primarily for children) in 
tablets of 0.25 Gm. (3,86 grains), bottles of 50, 100 and 500. 

For preparing test solutions, Sulfathiazole-Winthrop is available in bot- 
tles of 5 Gm. 


WINTHROP 

WINTHROP 

CHEMICAL COMPANY, INC. 

Pharmaceuticals of merit 
lor the physician 

NEW YORK, N. Y. WINDSOR, ONT. 
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9f ^eck, ^^^c. 


• In expressing appreciation for tlie co-operation and sup- 
port of tlie profession during tlie past critical year, we are 


glad to 


renew assur 


ances for tlie future. 


• in tlie United iStates, liave long led tlie world in tlie 

production of sutures and our resources far exceed domestic 
requirements. Atil ity to expand our facilities lias teen 
demonstrated tlirougli a year of extremely lieavy demands from 
our own liospitals and government as well as from nations 
aLroad. Xliese demands liave teen met witliout upward re- 
vision of prices or departure from estatlislied standards. 


• We, tlierefore, face tlie future confident of our atility to 
meet tlie requirements ol our people. 


2)&C ^utu/ieA 

1/ 

NOTE: In agreement with the new U. S. P. nomenclature, catgut products 
formerly known as Plain, 10-day, 20-day, and 40-day, are now designated as 
Plain — type A Medium chromic - type C 

Mild chromic -type B Extra chromic — type D 

THERE HAS HEEN NO CHANGli IN Till; PRODUCTS THEMSEEVES 


Claustro -thermal Catgut 


CL»vi!*airii>“L 



POSSESSES all the qualities essential to 
proper function and is adaptable to all con- 
ditions and technics. The tubes may he 
boiled or autoclaved for aseptici/ation of 
their outer surface or treated germicidally. 

This catgut offers the additional safety 
factor of Claustro-thkrmai,* sterili- 
zation — an exclusive D&G process wherein 
heat, at temperatures lethal to the most 
resistant spores and organisms, is applied 
AFTivR the suture is hermetically sealed in 
its glass tube and thus fully protected. 


LENfiTll 

HO, in tXCfii «/ 

sin:'. 

1205 Plain — type A 54" 

5-0 to 4 

1225 Mild chromic — type 11 54" 

4-0 to 4 

1245 Medium “ — typec 54" 

4-0 to 4 

1285 Extra “ — type D 54" 

4-0 to 4 

Package of 12 tubes of a kind 

$3.60 


Thermo-flex Catgut 

FLEXIBILITY is the feature of this 
catgut. Ready for use as it comes from the 
tubes, it requires no special preparation. 

Though of the Thkrmo-flex,* rtoit- 
hoilabk^ type, there is no compromise in 
sterility. It is sterilized by heat at temper- 
atures exceeding the most rigid bacterio- 


logic requirements. 

LEN< 5 TH 

NO. in excesi 9/ 

SIZRS 

1405 Plain — type A 54" 

5-0 to 4 

1425 Mild chromic— type B 54" 

4-0 to 4 

*445 Medium “ — typec 54'^ 

4-0 to 4 

1485 Extra “ — type D 54" 

4-0 to 4 

Package of 12 tubes of a kind 

$ 3.60 


Kal- dermic Sutures 

IvAL-DER.VlIC* represents the culmina- 
tion of eight years’ research to perfect a 
skin and tension suture combining the best 
features, while eliminating the disadvantages 
of silkworm gut, horsehair, silk and several 
synthetic products variously named. 

Ral-dermic is completely stable. It is 
highly resistant to tissue fluids and germi- 
cides; its color is permanent under all con- 
ditions; and the strand may be repeatedly 
boiled or autoclaved without impairment. 


KAL-DERMIC SKIN SUTURES 


In tubes, sterilized 



(Twelve tubes to a box) 



NO. 

NKKDtn I.I NOTH 

si/r*« 

ri:it BOX 

550 

None 2 X 60" 

4-0 to 0 

$3.60 

953 

%-circlc 20" 

ooo» 00, 0 

0 

0 

954 

Half-curved 20" 

000, 00. 0 

3.00 

852 

None 40" 

8*0, 6-0, 




4-0 to 0 

1.80 

On reds, nnsterilired 


Nirr, rri; 

('I'cn 

reels to a box) 

Doz. noxi.s 

50 

None 1 90" 

0000 

.Cl 0.50 



000 

1 1 .64 



00 

1 2.60 



0 

14.40 


KAL-DERMIC TENSION SUTURES 


In tubes, sterilized 
('Pwclvc tubes to a box) 


555 None 
855 None 


60" 


20" 


I’HK BOX 

1 to 4 S3. 60 

I, 2, 3 1.80 


On reels, unstcrilized 
(Ten reels to a box) 

55 None 190" 


NET, I’ER 
l>OZ. BOXES 

1 ? 1 7-40 

2 20.16 

3 22.80 


★ D&G Registered Trade Mark 


discounts on SlUANTiriES 


DAVIS & GECK, INC. 


, BROOKLYN, N.Y., U. S. A. 



Fine- gauge Catgut 

A CHROMIC suture of exceedingly fine 
diameter which facilitates accurate appo- 
sition and provides prolonged retention 
with a marked reduction in trauma and 
virtual absence of reaction, 

CLA USTRO-THER MAL {hoUable) 

LENGTH 


NO. 

NEEDLE in 

excess of 

SIZES 

DOZEN 

50341 

Straight 

28" 

5-0 

S3-6o 

50344 

Half- circle 

z8" 

5-0 

4. 20 

50245 

None 

54" 

5-0 

3.60 

40341 

Straight 

28" 

4-0 

3.60 

40344 

Half-circle 

28" 

4-0 

4. 20 

40245 

None 

54" 

4-0 

3.60 

’ THERMO-FLEX (//ti//. 

-boilahh^ 


50541 

Straight 

28" 

5-0 

S3. 60 

50544 

Half-circle 

28" 

5-0 

4. 20 

50445 

None 

54" 

5-0 

3.60 

40541 

Straight 

28" 

4-0 

3.60 

40544 

Half-circle 

28" 

4-0 

4. 20 

40445 

None 

54" 

4-0 

3.60 


Packages of 12 tubes of a kind and size 


Anacap Silk 

NEW principles of fabrication provide 
Anacap* silk with unprecedented strength, 
knot security, and absolute non-capillarity. 

NO. LENC.TH SIZES DOZEN 

A40 40" 8-0, 6-0, 4-0 to 4 $1.80 

A120 2 X 60" 8-0, 6-0, 4-0 to 4 3-6o 

Packages of 1 2 tubes of a kind and size 


Unabsorbable Sutures 


NO. 

MA'IKKML 

LENGTH 

350 

Celluloid-linen 

60" 

360 

Horsehair 

6x28" 

390 

White silkworm gut 

6 X 1 4" 

400 

Black silkworm gut 

6 X 14" 

450 

White twisted silk 

60" 

460 

Black twisted silk 

60" 

480 

White braided silk 

60" 


Packages of 12 tubes of a kind 


SIZES 

000, 00, O 
00 

00, O, I 
00, O, I 
000 to 3 
000 to 2 
00, O, 2, 4 

,$ 3-6o 


Emergency Kit Sutures 

THREADED on half-curved or %-circle 
eved needles with cutting edges for skin, 
mu.scle, or tendon. Heat sterilized in glass 
tubes which may be either boiled or sub- 
mersed in any active germicidal solution to 
asepticize their outer surface. 



WITH HALF-CURVED NEEDLES 

LENGTH 

NO. MATEKIAL in excess of SIZES 

904 Plain — type a catgut 18" 00 to 3 

914 Mild chromic — types 18'^ 00 to 3 

924 Medium chromic — type c 18^' 00 to 3 

954 Kal-dermic 20" 000, 00, o 

964 Horsehair 2 x 28'' 00 

974 White silkworm gut 2 x 1 4" 00, o 

984 White twisted silk 20" 000, o, 2 

986 Anacap silk 20" 000, o, 2 

900 Assorted: Catgut, Silk, and Kal-dermic 








WITH %-CIRCLE NEEDLES 
903 Plain — type a catgut 18" 00 to 2 

923 Medium chromic — type c 18" 00 to z 

953 Kal-dermic 20" 000, 00, o 

963 Horsehair z x 28" 00 

973 White silkworm gut 2x14^' o 

983 White twisted silk zo" 000, o, 2 

985 Anacap silk 20" 000, o, 2 

930 Assorted: Catgut, Silk, and Kal-dermic 

Packages of 12 tubes of a kind ^3.00 


Other D & G Sutures 

IN ADDITION to the foregoing a wide 
variety of suture-and-needle combinations 
is available for intestinal, thyroid, tonsil, 
eye, harelip, cleft palate, plastic, nerve, 
artery, obstetrical, circumcision, ureteral, 
renal and dental surgery. A complete list 
of sizes, lengths, needle combinations, etc. 
will be supplied on request. 


DISCOUNTS ON :^UANTITIES 

★ Di-G Registered Trade Mark 

DAVIS & GECK, INC., BROOKLYN, N.Y., U. S. A. 

Copyright 1940 Davis & Gecfc, Inc. Printed in U. S. A. 


n s 


T 


S U K. 


R 



R ufus of ephesus came to 

. Rome lUiring tlie leign of T rajaii 
(9S-1 17 A. n.). Hfs «orks mention that 
tranmatic .ineuiysm may lesiilt from 
v^ounds of the aiteiies, anti ilibcuss 
vauous methods of hemostasis. These 
include digital pressure, [iressuie hy 
bandage, astiingents, toision, cold, aji- 
plications, .ind complete seveience of 
incised or eroded vessels. Bleeding of 
the l.irgei vessels vsas contiolled nith 
lig.itures. Caustics were resorted to 
only in putrid or gangienous wounds. 


D&G Sutures 

“IHlt, ONL IHING U'h DO" 

DAVIS & GECK INC. 



! 



to fortify your patients 
daily intake of these vitamins 

Vitamin A, 10,000 U.S.P. units 

Vitamin D, 1,000 U.S.P. units 

Vitamin C, 500 International units 

(25 mg. ascorbic acid) 

Vitamin Bi, 500 International units 

Vitamin B 2 , 200 gammas 

Vitamin Bg, 200 gammas ' 

Nicotinamide, ... .20 milligrams ^ 

y 







No longer need the patient have the 
inconvenience and the expense of taking, sepa- 
rately, the fat-soluble vitamins — the vitamins of 
the B complex group and vitamin C. Now only 
one Unicap a day is necessary to fortify the 
average diet, A capsule taken regularly each 
morning soon becomes a part of daily routine. 
This results in simplicity and economy in vita- 
min administration. 



are available from yor/r 
prescription druggist in 
packages of 24 and 100 



Please mention An'NALs or Surgerv when writing advertisers. 
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“HEW LAMPS FOU OLD” 


Just as Aladdin’s wife gave away an old lamp of in- 
estimable value for a new one of less worth, so may 
a time-proved remedy be too readily given up for a 
new one of uncertain worth. 

In the ever-changing field of urinary antiseptics, the 
therapeutic bazaars may be echoing the cry, "New 
lamps for old.” But the wise physician holds tenaciously 
to that which, in his experience, has earned his appro- 
bation and confidence. 

This, metaphorically, is the history of UROTROPIN, 
the original methenamine. Today, it continues on its 
way, unostentatiously perhaps, but no less well re- 
garded than five decades ago when it revolutionized 
the antiseptic treatment of urinary infection. In the ther- 
apy of pyelitis, cystitis and other infections of the uri- 
nary tract, it will continue to remain "Faithfully yours.” 


SCHERING & GLATZ, INC. 

113 WEST IBlh STREET 
NEW YORK CITY 


UROTROPIN 

Sonitoped, in 5-grain tablets, 30 
a box; ZVi-grain tablets, 20 
a box. Also in bottles of 50 
TOO, 500 and 1000 tablets 
Request triol supply. 
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Here 'S the answer to numerous requests for a Maximar therapy unit which 
would be just as compact as the 200-Kv. and 220-Kv. Maximars, yet 
delivering shorter wave length radiations and considerably greater r unit out- 
put, to provide for the heavier demands on the services of unusually busy 
therapy laboratories. 

Yes, the 250-Kv. Maximar will deliver this higher power and greater output 
under continuous, all- day operation. Moreover, its wide voltage range, 80 to 
250 kv.p., makes it highly practical for superficial and intermediate therapy 
as well. And because this unit requires no more floor space than the 200 Kv. 
or 220 Kv. Maximars, it is likewise easy to accommodate with a minimum of 
installation expense. 

The same flexibility of tube-head adjustments with motor-operated "finger-tip" 
control, the same accuracy of control in respect to both the quantity and the 
quality of x-radiations, the same consistently reliable performance which has 
characterized the hundreds of Maximars now in world-wide use — these are the 
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THE SURGICAL TRKATMEN'J' OF INTRACTABLE 

COLITIS* 


ULCERATIVE 


John H. Gaui-ocic, M.D. 

Nnw YonK, N. Y. 

FIlOM T!ir: SUIJOICAL HKIO ICH OF TUB MOUNT KIN HOSPITAL, NOW VOIIK, N. Y. 

The recent revival of interest in the surgical treatment of ulcerative coli- 
tis is evidence of the fact that, in a considerable percentage of the cases, con- 
servative or medical therapy leaves much to be desired. There is general 
concurrence by all authorities that ulcerative colitis is primarily a medical 
disease and that the great majorit)' of patients will respond sufficiently to 
conservative therapy to permit them to carry on in relative comfort. How- 
ever, there remains a group, variousl}' estimated at between lo and 20 per 
cent, which resists every form of medical treatment and in whom the patho- 
logic process in the colon progresses to irreparable involvement. It is with 
this group that this communication is concerned. 

The management of ulcerative colitis is a cooperative proljlem and my 
associates and I have been most fortunate in having the advice and counsel 
of Drs. B. B. Crohn and Asher Winkelstein of the Gastro-Enterologic De- 
partment, as well as the entire Medical Staff. We have leaned heavily upon 
them from time to time and wish to acknowledge our indebtedness. 

Time does not permit of an extended discussion of the symptomatology, 
pathologic features, and the many varieties of medical theraiw. Suffice it to 
say that the disease, of unknown origin, is a progressive inflammatory con- 
dition of the colon which may he diffusely or segmentally involved. It is 
characterized by ulceration, infiltration of the colonic wall by the products of 
inflammation, and the formation of scar tissue. Polypoid degeneration of 
the mucosa is a not infrequent .sequela. There are exacerbations and remis- 
sions with gradual progression of the pathologic process until the colon is 
converted into a greatly thickened, fihrotic, shortened tube, lined by in- 
fected granulation tissue constantly exuding pus and blood. The progress 
of the disease in the colon is reflected in the patient’s general condition. Be- 
cause of frequent rectal discharges with associcated loss of fluids, and the 
general toxemia caused by absorption from the diseased bowel, gradual 
physical deterioration takes place with weight loss, anemia, avitaminosis and 
toxic manifestations such as fever, arthritis, skin infections, clc. When the 
colon has reached the stage of such involvement, the disease has become in- 
tractable, and it is useless to expect restoration to normal by conservative 
means. 

The surgical treatment of ulceratiA'C colitis, in the past, consisted of ap- 

* Read before the New York Surgical Society, October 25, 1939. Submitted for 
publication October 7, 1939. 
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pendicostomy, cecostomy and, occasionally, colostomy. The purpose of these 
procedures was to permit of irrigation of the diseased bowel with medicated 
solutions in the hope of restoring the mucosa to normal. Experience, in re- 
cent years, has shown that this therapy was based upon fallacious reasoning. 
It is important to emphasize that the first requisite of successful surgical 
treatment is complete diversion of the fecal stream from the diseased bowel 
segment. This cannot be accomplished by appendicostomy, cecostomy or 
loop colostomy. 

When the treatment of ulcerative colitis as a group problem was under- 
taken in this hospital in 1937, it soon became evident that it would be neces- 
sary to establish criteria for surgical therapy. We are now agreed that surg- 
ical treatment is indicated under the following conditions; (i) Uncontrollable 
hemorrhage. (2) Acute ulcerative colitis with profound toxemia. (3) Im- 
pending perforation. (4) Chronic colitis resisting all forms of medical therapy. 
(S) Segmental ulcerative colitis. 

In group one are included cases of repeated large hemondiages from the 
bowel, due to erosion of large vessels and resulting in a rapidly developing 
anemia. The mortality rate in this group, if untreated, is high. Complete 
diversion of the fecal stream b}' the performance of ileostomy will put the 
diseased bowel at rest and minimize the likelihood of further bleeding. We 
have had three such cases in our series and all recovered. Bleeding may con- 
tinue for two or three days after ileostomy is performed, but it does not reach 
the serious proportions noted before operation. 

The cases in group two constitute a difficult problem. The course of the 
disease is short and fulminating and the patients are desperately ill. A fatal 
outcome is not infrequent. From our experience to date, we are convinced 
that the early performance of ileostomy is a life-saving measure. Unfortu- 
nately, heretofore, ileostomy was deferred until the patients were practically 
moribund. Obviously, the death rate was very high and, as a result, the pro- 
cedure came into disrepute. It is most important that ileostom}'^ be per- 
formed at the opportune moment. In our series, we have had six such cases. 
One patient died after operation. 

Whenever, during the clinical observation of a patient with ulcerative 
colitis, signs of threatened perforation of a colonic ulcer become evident, ileos- 
tomy should be performed as an emergency measure. Only by diminisbing 
intracolonic pressure by diverting the fecal stream, can actual perforation be 
prevented. When perforation does take place, the mortality rate is close to 
100 per cent. In our series, two patients presented symptoms strongly sug- 
gestive of imminent perforation and ileostomy was performed as an emer- 
gency measure. Both patients survived. 

The fourth group comprises the intractable cases of chronic ulcerative 
colitis. With the aid of the barium enema and careful sigmoidoscopic exam- 
ination, it is possible to accurately determine tbe extent and severity of the 
disease. It is upon these findings and the clinical course of the disease that 
the decision is made as to the plan of surgical attack. In most instances, a 
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prcliniincnry ileostomy will be indicated. We have considered ileostomy as 
the first step of a graded multiple-stage operation involving subtotal resection 
of the colon. Every patient in our series of 25 cases has been treated accord- 
ing to this plan. Mowcvcr, in the cases presenting complete involvement of 
the colon and rectum, we have varied the procedure recommended b}' Cave, 
Cattell and others, insofar as we arc not j)crforming abdominoperineal re- 
moval of the rectum, but j)rcscrvc that organ for possible future use in re- 
establishing intestinal continuit}’. The only contraindications to this plan are 
the presence of rectovaginal fistulae and polypoid degeneration of the rectal 
mucosa. This will be referred to later. 

Wh’th the cases of segmental colitis, it may be jiossible to vary the plan 
of procedure already dcscrihed. 'J'he type of operation selected will depend 
upon two factors: (1) The general condition of the jialienl; and (2) the site 
of involvement of the colon. When the left colon and rectum are involved, 
the performance of a transverse colostomy in jwcference to an ileostomy must 
be seriously considered. In such cases, com|)lete transection of the colon and 
its mesentery and implantation of the colostomy stomata in separate incisions, 
after the manner of ileostomy, is obligatory. This is followed at a later date 
by removal of the diseased left colon. W'e arc treating two ])atients in this 
manner. If the rcctutn is free of disease, an ileoproctostomy with transection 
of the ileum and also the colon pro.ximal to the site of anastomosis ma}- be the 
])reliminary ])roccdurc of choice. Removal of the entire colon may be carried 
out at a later date. A\'hen the right colon alone is involved, the solution of the 
problem is a simple one. Ilcosigmoidostomy with transection of the colon 
pro.ximal to the atiastomosis as advocated by Berg is the operation of choice. 
It is important to emphasize the fact that the colon must be transected above 
the site of every anastomosis in order to prevent jjrogrcssion of the disease to 
the uninvolved .segment of bowel. This transection should include the mesen- 
tery. It Is my imin-cssion, after observing the life history of this disease, that 
jjrogrcssion of the pathologic jiroccss takes place along the subserosal and 
mesenteric 13'mphatics as well as Iw the submucosa. Complete division of the 
bowel and its mesentery should obviate further extension. 

Ileostomy . — There are a number of points concerning the operation of 
ileostomy which merit emphasis. There are so many objections to the old 
loop ileostomy that I believe this procedure should be discarded. A properly 
performed ileostomy should entail complete division of the ileum, the im- 
plantation of the proximal and distal stomata in separate incisions, and insur- 
ance against retraction of either stoma within the abdomen, and also external 
prolapse of the pro.ximal stoma after it begins to function. About two and 
one-half years ago, we developed a new f3’pc of ilcostom3' which has satis- 
fied all of these criteria. Recently, Cattell described a similar operation. 
Figures i and 2 indicate the essential steps. 1 he abdomen is opened through 
a two-inch subumbilical, right rectus incision close to the midline. If the 
operating table is i^laced in Trendelenburg position, the loops of small bowel 
fall awa3r toward the upper abdomen and the terminal ileum may be easily 
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visualized without handling and manipulation. I cannot emphasize too 
strongly the necessity of scrupulously avoiding any exploration or manipula- 
tion of the diseased colon at this time. In the acute cases, the wall of the 
bowel is very often of tissue paper thickness and the lightest touch of a 
sponge stick will result in perforation after a day or two. I am sure that 
many of the reported deaths after ileostomy may be attributed to ill-advised 
exploration of the colon. 

A loop of terminal ileum is drawn out of the abdomen and its mesenter}^ 
is divided about eight inches from the ileocecal junction. The vessels in the 



'-““Operation for Ileostomy. The right rectus incision should he small and 
placed close to the midline. The proximal stoma is implanted in this incision, and the 
distal stoma is placed in the small ^IcBnrney incision. 


distal two arcades are ligated, care being taken to insure adequate blood supply 
to the two ileal stomata. Through a one-inch right McBurney incision, a 
Payr clamp is inserted toward the rectus incision and is placed over the ileum. 
Another small crushing clamp is now applied to the ileum near the first one 
in such a way that the antimesenteric portion of bowel faces cephalad. The 
bowel is now divided between the clamps with the carbolic acid cautery. By 
proper elevation of the abdominal Avail, the clamp protruding through the 
McBurney incision is withdrawn with the distal ileal loop. The bowel wall 
is sutured loosely to the fascia Avith a few fine chromic sutures and the wound 
is left open. The clamp remains in place until the fourth or fifth day. This 
forms the distal ileostomy stoma (Fig. i). 
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The proximal loop is now drawn out at the upper angle of the rectus in- 
cision so as to project be3'ond the skin surface for three-quai ters of an inch. 
As the peritoneum is repaired, the cut edge of the divided mesentery is in- 
cluded in each suture (Fig. 2). I believe this maneuver anchors the ileostomy 
in place and prevents the prolapse which was formerly a frequent disagree- 
able complication of ileostom}'. Wc have not seen a single case of prolapse 
since we began employing this procedure. The bowel wall is sutured loosclj' 
to the neighboring fascia with va.selinized fine chromic catgut. The remainder 
of the rectus incision is closed in the usual manner. As a final step, a purse 
string suture of silk is placed in the bowel wall just below the blades of the 



of the intsenter} is included in cich suture The bond nail is anchored to the f iscia 
nith a fen interrupted sutures The distal stonn is located in the AfcBurncj incision, 
and the bowel mil is likenisc sutured to the fascia The purse stnnjr suture beneath 
the clamp occluding; the pro\imal stoma is indicated This is utilircd on the second 
da>, when a large catheter is inserted into the bone! 

crushing clamp. The ends of the suture are tied and wound loosely about 
the bowel. The crushing clamp is removed in 24 to 36 hours and a large 
catheter is placed in the bowel and held in place by tying the silk purse string 
suture. On the fifth or sixth day, the catheter is removed and the ileal 
stoma is left open. With this technic, we have had only one superficial wound 
infection. 

Our experience with 15 cases of ileostomy has ci3'stallized a number of 
clinical facts which deserve emphasis : 

(i) In the hemorrhage groiqr, severe bleeding usuall3f stops after ileos- 
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tomy. There may be a moderate hemorrhage or two during the first two or 
three days postoperative, but these are controlled by transfusions. 

(2) In the acute, fulminating cases of colitis and the chronic cases with 
fever, ileostomy is usually followed by a dramatic change in the condition of 
the patient. The temperature drops rapidly to normal, often by crisis, and 
the numerous toxic manifestations abate. 

(3) As time goes on, the rectal discharges decrease in amount and rarely 
contain blood. 

(4) There is a gradual gain in weight. Most of the patients have gained 
between 20 and 40 pounds. This is accompanied by a sense of well-being 
which does much to raise the morale of these patients. 

(5) We have not encountered a single instance of reactivation of the 
process in the colon or a return of acute toxic manifestations, once the colon 
has been excluded by ileostomy. 

( 6 ) The discharge from the ileostomy stoma is liquid in the beginning. 
In the course of a few months, coincident with gain in weight and improve- 
ment in the patient’s general condition, the ileal contents gradually become 
semisolid. This change in the physical characteristics of the contents of the 
terminal ileum becomes even more pronounced after removal of the diseased 
colon. It would seem that a change takes place in the physiologic activity of 
the small bowel and that the ileum takes over the water-absorbing function 
of the diseased colon. 

(7) There is always a certain amount of skin irritation surrounding the 
ileostomy stoma. It is usually more pronounced in the beginning. A con- 
siderable degree of local tissue resistance is developed as time goes on and, 
rarely, does this irritation bother the patient after three or four months. 
Most of the patients use a mixture of kaolin and aluminum paste to protect 
the skin. The discharges from the ileum are taken care of without soiling 
by a properly-fitting ileostomy bag. 

(8) It is wise to defer resection of the colon until the maximum improve- 
ment has been obtained, usually six to 12 months. 

(9) It is our opinion that ileostomy should, in no sense, be considered 
a curative operation. We have observed active disease still present in the 
colon 18 months after its exclusion by ileostomy. Reestablisbment of con- 
tinuity of tbe ileum is fraught with great danger. The literature contains a 
number of such instances in which a fatal issue followed the lighting up of a 
dormant process in the colon. 

Further Operative Procedures . — Subtotal resection of the diseased colon 
should be carried out after the limit of improvement has been reached. If 
proctoscopic and sigmoidoscopic examination indicates a normal rectum and 
lower sigmoid, the first stage should consist of an anastomosis between tbe 
ileum and tbe anterior wall of the rectum. In the five patients, in whom 
ileoproctostomy was performed, the disease in the colon was found to termi- 
nate sharply just above the rectosigmoid junction. In each instance, the 
bowel was divided at this point, the distal end was inverted, the proximal 
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end was implanted in the upper angle of the left rectus wound to form a 
colostomy opening, and an isoperistaltic lateral anastomosis efTected between 
the ileum, after disconnection of the ileostomy, and the anterior wall of the 
rectum. All healed hy primary union without evidence of leakage. It should 
be emjDhasizcd that, when dealing with the bowel of an ulcerative colitis case, 
no blind ends he drop] 3 ed into the abdomen, and that instead of inverting the 
end of the divided colon to be sub.sequenti3^ removed, the bowel end should 
be implanted in one angle of the incision as a colostomy opening. This will 
permit external drainage of discharges from the diseased segment. This im- 
portant point has already been stressed Iw Berg. The next stage, carried out 
after two or three months, consists of removal of the sigmoid, descending, 
splenic flexure and left half of the transverse colon. The remaining colon end 
is again implanted in the wound. All raw surfaces arc peritonized and the 
left rctrocolic space is drained. The final stage consists of removal of the 
terminal ileal fistula and the remainder of the colon. 

When the disease has involved the rectum as well as the remainder of 
the colon, our plan of attack has consisted of subtotal resection of the colon 
in two stages, starting on the left side, and leaving the lower sigmoid and 
rectum in silit for possible future use in reestablishing intestinal continuit3^ 
Whether the latter will be possible, time alone will tell. So far we have not 
carried it out. It has been our feeling that, unless the rectum is hopelessly 
diseased b3^ pseudopolypoid degeneration or the presence of numerous fistulae, 
time, measured in terms of 3'cars, might eventually heal the lesion in the 
rectum and permit restoration of normal elimination. Our cases have not 
been followed long enough to warrant making definite statements relative 
to this, but in three instances, there has been marked imin-ovcment in the 
proctoscopic picture. Whether the rectal segment will be converted into a 
scarred tube, unsuitable for anastomotic purposes or develoji strictures, we 
are unable to sa3\ Continued observation will be of great interest. 

At this stage, the upper half of the sigmoid, the descending colon and the 
left half of the transverse colon are mobilized and brought outside of the ab- 
domen. The left rctrocolic space is peritonized and the left rectus wound is 
closed about the two limbs of colon, the proximal limb being located at the 
upper angle of the incision and the distal limb at the lower angle. Only aftcr 
the incision has been sutured, is the bowel divided between rubber-covered 
clamps and removed. This maneuver minimizes the possibilit3’^ of wound 
contamination. The final stage, performed three to six months later, consists 
of excision of the remainder of the colon and the distal segment of ileum. In 
order to remove the field of operation from the ileostomy opening, we have 
used the uj^per abdominal transverse incision, cutting across both rectus 
muscles. If the patient is placed in Trendelenburg position, mobilization of 
the distal ileum and ascending colon is made easier. Before opening the 
abdomen, it is preferable to dissect the colostomy and ileostomy stomata from 
their respective scars and invert the bowel ends so as to avoid contamination. 
The right rctrocolic area is drained through the right McBurne3' incision, 
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which marked the site of the distal ileostomy opening, and the transverse in- 
cision is closed snugl3^ 

The patient now has two openings on the abdominal wall, one marking 
the ileostomy and the other, the colostom)'^ leading into the distal sigmoid. The 
purulent discharge from the rectal segment gradually decreases in quantity 
and the patients show progressive improvement. Up to the present, we have 
not seen the need of excising the rectum in any of our cases. Whether this 
will prove to be the correct procedure, we are not prepared to say at this time. 
Prolonged observation of these patients will be necessary before this can he 
decided. 

Results . — Our series consists of 25 patients treated surgically since Sep- 
tember, 1937. In 15 cases, ileostomy was performed, with two deaths, a mor- 
tality rate in this group of 13.3 per cent. The first death occurred in the case 
of a male, age 21, with a one year’s history of bloody diarrhea and recent onset 
of toxic symptoms with repeated hemorrhages. At operation, a sponge stick 
inadvertently touched the cecum. The patient died on the sixth day and, at 
autopsy, there were found two perforations of the cecum and one in the trans- 
verse colon with a diffuse peritonitis. The second patient, a female, age 18, 
pi'esented symptoms of three months’ duration. After ileostoiity, there was 
satisfactory progress until the sixth day. She then began to deteriorate 
rapidly, presenting the picture of secondary anemia, hypoproteinemia, and 
peripheral edema. In spite of multiple transfusions, parenteral administration 
of vitamins and supportive therapy, death ensued on the eleventh day. At 
autopsy, there was found a necrotizing esophagitis and complete atelectasis 
of the left and of most of the right lung. 

Of the remaining 13 cases, resection has been completed in eight patients 
according to the plan outlined in this paper. In two of these, ileoproctostomy 
was performed prior to removal of the diseased colon. There was one death 
in the resection group. This patient died of an avoidable accident, as at the 
final stage, it was found difficult to close the left end of the upper transverse 
incision and, accordingly, packing was inserted to wall-off the peritoneum. 
Premature removal of the packing permitted gross soiling of the peritoneal 
cavity h}'^ ileostomy contents and the patient died of diffuse peritonitis. This 
was demonstrated at autopsy. In four cases, resection of the left colon has 
been carried out and the patients are awaiting the final stage. The remaining 
patient has not as yet been subjected to further surgery since ileostoiu}’^ 
was performed. All of these patients are doing well. There is minimal dis- 
charge from the remaining rectal segment and all have gained 20 to 30 pounds. 
The two patients with ileoproctostomy have one to three normal Ijowel move- 
ments a day and proctoscopic examination reveals normal rectal mucosa. 

In the group of segmental ulcerative colitis, there were eight cases. In 
two of these, the disease involved the left colon and rectum, and transverse 
colostomy was performed with implantation of the proximal and distal stomata 
in separate incisions. Both patients have done well. There has been no evi- 
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dence of extension of the disease to the right colon. Resection of the diseased 
segment will he carried out shortly. Of the remaining six cases, three were 
subjected to primary ileoproctostomy followed h}'^ removal of the remainder 
of the colon in one or two stages. One j^atient recently developed a mild 
involvement of the rectal segment with hyj^eremia of the rectal mucosa demon- 
strahle on proctoscopic examination. There has been a rapid response to 
medical therapy. The other two patients are in excellent health. In the re- 
maining three cases, ileosigmoidostomj' was performed as the first stage. 
In one patient, resection of the colon was completed, and she is well. In the 
second case, further surgery has not as yet been carried out. The third patient 
died after operation as a result of an error in judgment. This occurred in a 
male, age 36, who presented a rather acute histor}’ of five weeks’ duration. 
The rectum and sigmoid were uninvolved, and ileosigmoidostomy was per- 
formed with division of the colon and its mesentery pro.ximal to the anastomo- 
sis. The error was made of exploring the entire colon with the necessarily 
associated handling of the diseased bowel. The patient died two days after 
operation and, at autopsy, there was found a generalized peritonitis due to a 
perforation of the cecum. I believe that this perforation was traumatic in 
origin and occurred at the time of operation. 

The final two cases of the series arc classified as miscellaneous. One was 
a female, age 23, who presented a history of four years’ duration. The clin- 
ical picture of diarrhea, loss of weight, rectovaginal fistula, moderate pyrexia, 
anemia and the rocntgcnographic evidence of involvement of the terminal 
ileum and ascending colon, suggested to the gastro-entcrologists a diagnosis 
of ileitis with secondary colitis. Ileocolic resection was advised. At opera- 
tion, the transverse and left colon appeared free of disease externally except 
for some thickening of the wall. Resection of the right colon was accordingly 
carried out. When anastomosis between ileum and transverse colon was 
attempted, extreme friability of the remaining bowel was demonstrated. Gross 
soiling occurred and the operation was terminated by establishing a double- 
barreled fistula composed of ileum and sigmoid. The patient died of peri- 
tonitis three days later. The operation was ill-advised and based upon an er- 
roneous diagnosis. The second patient presented a long and complicated 
history. Briefly, her disease started in the terminal ileum in 1929, and the 
ileum was resected. A diffuse ulcerative colitis developed subsequent^. The 
second operation consisted of an ileosigmoidostomy performed, apparently, in 
diseased colon. Then followed resection of the colon in two stages, ^^’hen 
admitted to the service in December, 1938, she presented numerous abdominal 
fistulae and rather extensive ulceration of the rectum on proctoscopic exam- 
ination. Operation was carried out and consisted of ( i ) resection of the ileo- 
sigmoidostomy anastomosis; (2) ileostomy; and (3) implantation of the 
upper rectal stoma in the abdominal wall. Since then, this patient has done 
very well. All the abdominal fistulae have closed and the rectal discharge 
has practically stopped. She has gained 35 pounds. 
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SUMMARY AND CONCLUSIONS 

There were five deaths in this series of 25 patients, a gross mortality of 
20 per cent. Analysis of the cases that died indicates that, in four instances, 
an error of technic or judgment was responsible for the mortality. It is fair 
to assume, with increasing experience in the surgical treatment of this disease, 
such errors will become less frequent, and that the mortality will reach well 
below 20 per cent. I believe that the surgical treatment of intractable ulcera- 
tive colitis will, eventually, be generally recognized as the only method at our 
disposal to-day of restoring these seriously handicapped patients to a rela- 
tively normal existence. 

Discussion. — Dr. Henry W. Cave (New York) prefaced his remarks 
by paying tribute to the courage and the wisdom of Dr. Howard Lilienthal 
who, assisted b)'^ Dr. George Emerson Brewer, 40 years ago, in 1899, per- 
formed a colectomy upon a young woman, age 25, who was suffering from 
this disease in an aggravated form — she survived the operation, lived a 
normal life, gave birth to a child and died one and one-half years ago, at 
the age of 63, from a cardiac disease. An autopsy was performed and nothing 
unusual was to be noted in the abdomen except the absence of the entire 
colon, and a small rectosigmoidal pouch to which the ileum had been attached, 
which showed no evidence of disease. 

Too long have surgeons followed blindly the idea that all people suffering 
from ulcerative colitis should be treated medically. It was hoped that 
Bargen’s ideas on the specificity of a certain organism would result in the 
production of a vaccine which would be curative in most cases. But his 
contentions have not been substantiated by other investigators. Doctor Gar- 
lock states that there is a 10 to 20 per cent group that do not respond 
medically and should be treated surgically. Doctor Cave felt that as time 
goes on this group will be found to be much larger than is at present 
admitted. 

Doctor Garlock also states that from time to time he has leaned heavily 
upon his medical associates ; Doctor Cave suggested that he lean even more 
heavily and more constantly upon them for advice and counsel. This disease 
is commonly complicated by profound physiologic disturbances, changes in 
the plasma protein and electrolyte concentrations, inanition and marasmic 
states, advanced grades of vitamin deficiencies, disturbance of fluid balance 
and severe, refractory anemias, and is, therefore, better understood by the 
physician than by the surgeon. 

The positive indications for immediate surgery are perforations, impend- 
ing or actual ; repeated massive hemorrhage ; the frequently occurring and 
recurring perirectal abscesses ; and those cases that are acutely ill and are 
apparently overwhelmed by a profound toxemia. 

Diversion of the fecal current b}'^ transverse ileostomy is essential in a 
great majority of these patients. In a small group of less than 10 per cent low 
ileosigmoidostomy can be carried out as the first stage of the procedure. 
Ileostomy is accompanied by a high mortality rate due principally to the 
fact that surgical aid is solicited too late, and in many instances fatalities 
have occurred due to a rapid loss of fluids and chlorides. Doctor Cave 
cited three instances, in his experience, of alarming bleeding from the colon 
after ileostomy which was satisfactorily controlled by massive doses of 
vitamin K. In performing ileostoni}'- the mucous fistula should be placed 
to the left of the midline so that at the second procedure, which is the more 
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difficult, due to the remoteness of the splenophrenic colic ligament, it is more 
easily divided through a long left paramedian incision. Instead of waiting 
24 to 36 hours to remove the clamp and insert a large catheter in the ileal 
stoma, these patients had better have the ileostomy opened immediately 
following operation. Ileostomy should in no sense be considered a curative 
operation, but it is rather interesting in talking with various surgeons to 
hear them report definite cures following this procedure. Doctor William 
F. Nickel, Jr., of the New York Idospital, recently told Doctor Cave that 
he had collected seven authentic case reports where patients have remained 
well from nine to 17 years after ileostomy. In Doctor Cave’s opinion cases 
in Avhich ileostoinj' has proved to he curative are cases wherein a stage of 
intractability has not been reached. 

With regard to patients with the chronic form of the disease with remis- 
sions, unanimity of opinion regarding surgical intervention is difficult to 
attain. In Doctor Cave’s judgment, the patient should he given the benefit 
of a surgical procedure when the colon becomes transformed into a narrowed, 
shortened, fibrotic organ lined with infected granulation tissue; and the 
sooner this conclusion is arrived at the more hopeful is the ultimate outcome 
for that particular patient. 

Doctor Cave disagreed with Doctor Garlock’s statement that “in those 
cases presenting complete involvement of the colon and rectum” he does not 
perform “abdominoperineal removal of the rectum, but jweserves that organ 
for jjossible future use in reestablishing intestinal continuity.” This is pred- 
icated upon the concept that the diseased rectum which is shrunken, fibrotic 
and infected throughout its coats will return to a degree of normalcy that 
will safely permit of an anastomosis between it and the healthy ileum. It is 
hard to believe that this can come about and, if it cannot, it is a violation 
of a surgical iJrinciple to anastomose a healthy loop to another loop that 
still remains jaartially diseased. It is gencrall}' recognized that in po per cent 
of these cases the rectum is involved. In Doctor Cave’s scries there has 
probably been a higher percentage of involvement than in Doctor Garlock's. 
Cattell cites an incidence where this was attempted and the disease process 
spread from the rectum quite rapidly up the newly attached ileum and re- 
sulted in a fatality. Heuer has told Doctor Cave that he has already 
performed this operation on two individuals; both are improved but not well, 
one has developed perineal fistulae and Doctor Heuer plans to take down 
the anastomosis and remove the diseased rectum. Five of Doctor Garlock's 
patients were particularl}^ fortunate in having had the disease process termi- 
nate so sharply just above the rectosignioidal junction. With regard to Doctor 
Garlock’s statement that he had not as yet carried out his plan to reestablish 
the fecal current from the ileum to the rectum that was involved, Doctor 
Cave felt that Doctor Garlock is perhaps too hopeful that the rectum will 
rehabilitate itself so that this proposed anastomosis would result in complete 
cure. 

Doctor Cave agreed most heartily that no blind ends should be dropped 
back into the abdomen and that Doctor Garlock’s method of mobilizing and 
bringing outside the descending colon and not removing it until his incision 
has been sutured is well worthy of comment and_ enthusiastic approval, for 
this maneuver certainly minimizes the possibilit}' of infection. Although Doctor 
Cave has never emplo3'ed the upper abdominal transverse incision, he felt 
that Doctor Garlock’s intention of keeping away from the ileostomj' openij^g 
b)^ so doing is a good one. Doctor Cave said that, although up to the present 
Doctor Garlock has not seen the necessity of excising the rectum in any of 
his cases, with more experience he would probabty find it necessary. On 
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account of perirectal abscesses, fistula-in-ano and an active process in the 
rectum Doctor Cave has had to remove the rectum in six individuals in his 
series. 

In conclusion, Doctor Cave said that the mortality rate in his own 
series has been higher than that of Doctor Oarlock’s, there having been 
seven deaths in 31 patients operated upon, a mortality rate of 22.5 per cent. 

Dr. John F. Erdmann (New York) reported the following case of 
colectomy: The patient, H. S. M., aged 16, was admitted to the New York 
Post-Graduate Hospital on Doctor Gant’s service, with a diagnosis of mucous 
colitis. An appendicostomy was performed h)'^ Doctor Gant. The patient 
was discharged November 22, 1915. A few weeks later, December 27, 1915, 
he was readmitted to Doctor Erdmann’s service and an ileostomy was per- 
formed after the method of John Young Brown. He was again admitted 
March 27, 1916, with a diagnosis of chronic ulcerative colitis. Colectomy with 
ileosigmoidostomy was performed. The colon was resected, for ulcerative 
colitis, down to the midportion of the sigmoid and a lateral ileosigmoidostomy 
was effected June 3. 1916. The pathologist’s report was “section from wall 
of intestine shows marked increase of adenoid tissue of mucous membrane 
with loss of the surface epithelium and relative decrease in the number of 
glands. There is considerable thickening of the submucosa due to increase 
of fibrous tissue and edema, and in it are some plasma and round cells.’’ 

During the patient’s tour in the hospital, the hemoglobin varied from 65 
to 40 per cent, with a low red count of 3,656,000. He was discharged July 6, 
1916. On September 18, 1916, he was readmitted to the hospital for a 
discharge of blood, which frightened him. After various tests he was dis- 
charged September 21, 1916. His blood counts during 1916 were as follows: 
January 6: 4,160,000, Hb. 40 per cent; March 28: 3.064,000. Hb. 40 per 
cent; April 10: 4,600,000, Hb. 65 per cent; September 8: 4,848,000, Hb. 82 
per cent. 

The patient has been examined within the past four years. During the 
years between there had been no advance in the condition but rather a cura- 
tive process. He presented all the appearances of a healthy, husky, strong 
man. It might be said that the patient had a few ulcerated spots in the 
rectosigmoidal zone, from which would be discharged a very small amount 
of blood at times. 

Dr. Henry F. Graham (Brooklyn) asked what “intractable” really 
means. In Mt. Sinai and Roosevelt hospitals, for instance, where special 
thought is given to these cases, it means one thing and elsewhere another. 
To illustrate the point Doctor Graham cited the case of a woman, at present 
in the Methodist Episcopal Hospital. She was transferred from another 
hospital where she was said to have had “intractable” ulcerative colitis for 
four and one-half years. She is anemic, but her nutrition was very good. 
When asked if her teeth had been examined roentgenologicall3^ sbe said, 
“No.” This was done and revealed two bad apical abscesses. Doctor Grabam 
said he did not know, of course, that this patient’s condition would be cured 
by removal of those teetli. but that he had seen patients with severe proctitis 
improve within two weeks after the removal of abscessed teetb. witliout an 
active recurrence. Poor medical treatment may make such cases “intractable.” 

Doctor Graham then cited a case to illustrate: First, the importance of 
early ileostomy: second, the importance of including the mesentery in the 
peritoneal suture to prevent prolapse; and third, the matter of the time 
interval between operations and the question of removal of the rectum. The 
patient was a boy, age 22, who developed a streptococcus sore throat in 
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April, 1937. Two or three months later he had a severe attack of diarrhea, 
during which he passed 30 to 40 blood)^ mucous stools daiI3^ He lost 17 
pounds during the first month of this illness. After one month in a hos- 
pital in New Jersey, he was admitted to the Methodist Episcopal Hospital 
in October, 1937. During the ensuing 19 days he lost an additional 10 pounds, 
which reduced his weight to 95 pounds. On November 7, 1937, an ileostomy 
was performed. Obstruction occurred from edema of the stoma and later a 
prolapse developed through the stoma. His weight increased to 144 pounds. 
On February 2, 1938, the cecum and colon were removed down to the 
sigmoid, for persistence of the colitis. The mesenter}' of the ileum was 
sutured to the peritoneum to prevent prolapse. His sigmoiditis and proctitis 
persisted, and 14 months later (April 19, 1939) the sigmoid and rectum 
were removed. The wound is now almost healed. Healing has been dela3"ed 
because of long hours the patient spends driving a truck each da3'. He now 
weighs 155 pounds. 

Dr. John H. Gaui.ock (closing) said that he had not meant to impl3' 
that his medical confreres were consulted onl3' occasionally with respect to the 
treatment of patients with ulcerative colitis. There has been constant coo])era- 
tion and collaboration during eveiy phase of this work, and, in most in- 
stances, the decision to operate has hcen made 1)3" the gastro-enterologist. 
The prohlem of conservation of the rectum is a very important one, but 
Doctor Garlock felt that most surgeons’ e.xpcriencc is not large enough 3"et, 
nor has extended over a sufTficientl3" long time, to warrant the statement 
that every case of diffuse ulcerative colitis requires an abdominoperineal 
resection of the rectum as part of the multiple-stage operative procedure. 
If the rectum is hopelessly involved in scar tissue, or presents extensive i)oly- 
poid degeneration, then resection is indicated. On the other hand, in those 
cases presenting hyperemia and bleeding of the rectal mucosa on procto- 
scopic e.xamination. it is not at all established that they should be subjected 
to removal of the rectum. The actual cause of the disease is unknown, and 
so is what the future holds with reference to determining that cause. There- 
fore. Doctor Garlock preserves the rectum in the ho])e of eventually utilizing 
it in a certain percentage of cases, to reestablish intestinal continuity. Only 
time, and a very large ex[)ericnce, will eventually decide this point. 
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ACUTE DIVERTICULITIS AND SIGMOIDITIS* 

Carl Eggers, M.D. 

New York, N. Y. 

most THE LENOX HILL HOSPITAL, NEW S'OKK, N. Y. 

This communication is based on 82 personally observed cases, in all of 
which the symptoms \vere sufficiently severe to warrant a surgical consulta- 
tion. All patients were seen as primary cases, during the acute stage, except 
three, which had had a resection performed at another institution, and came 
to us with a colostom3c In one of these an acute attack of diverticulitis had 
developed in the segment of sigmoid remaining after resection of the originally 
involved portion, and required drainage. A second case \vas admitted with 
thoracic empyema and pyonephrosis, 18 years after a sigmoid resection. She 
is included simpl}'’ as a late-result. The third case desired closure of her 
colostomy. 

Many of the patients had a history of previous intestinal symptoms simi- 
lar to those for which they were seen by us. The majority recovered under 
conservative management. Some \vere admitted as surgical emergencies and 
had to be operated upon at once. Others were operated upon for the relief 
of symptoms or to rule out malignancy. All patients have been kept under 
observation. Many have had no subsequent serious symptoms, while others 
have been seen several times with recurrent attacks. 

The majority belonged to the somewhat better situated class as indicated 
by the fact that 65 were private cases and only 17 were ward cases. No con- 
clusions, however, can be drawn from this, because there was nothing excep- 
tional in their mode of living or habits which seemed to have a bearing on the 
etiology, except perhaps constipation. Adiposity does not seem to be a factor. 

Our reason for presenting these cases is to call attention to the frequency 
of the condition and especially to the serious complications which may be 
associated with it and which require prompt surgical attention. 

Age and Sex Distribution . — The disease was most frequently encountered 
in the age-group between 50 and 60 years. Thirty-one, or 37.9 per cent, 
occurred during this period. The others are distributed as indicated in 
Table I. There were 41 women and 41 men in the group. 

Table I 

AGE DISTRIBUTION OF 82 CASES 

30-40 40-50 50-60 60-70 70-80 80-90 

Number of Cases 6 13 31 20 10 2 

Synif'toins and Physical Signs . — In order of frequency, the following 
symptoms and physical signs M-ere noted (Table II) : 

* Read before the New York Surgical Society, New York, N. Y., October 25, 1939. 
Submitted for publication October 7, 1939. 
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Table II 

FREQUENCY OF OCCURRENCE OF SYSrPTOMS AND PHYSICAL SIGNS 



Number of 

Per 


Number of 

Per 

Symptoms 

Cases 

Cent 

S3’’mptoms 

Cases 

Cent 

(i) Pain 

82 

100. 0 




(2) Fever 

56 

68.3 

(9) Perforation 

20 

24.4 

(3) Constipation. . . 

56 

68.3 

(10) Vomiting 

19 

23.2 

(4) Palpable tumor. 

37 

45-2 

(i j) Urinary symptoms. 

16 

19-5 

(5) Leukocytosis . . . 

34 

41-5 

(12) Bleeding 

16 

19-5 

(6) Cramps 

28 

34-2 

(13) Loss of weight 

15 

18.3 

(7) Obstruction .... 

24 

29.3 

(14) Diarrhea 

15 

18.3 


(15) Associated carcinoma 5 6.1 


Diagnosis. — (^A) Uiiconi plicated Cases: The most important point in 
reaching a diagnosis is to bear the condition in mind when patients with sug- 
gestive S3nnptoms present themselves. Lower abdominal pain, with cramps, 
gas, fever, and perhaps alternating constipation and diarrhea, should cause one 
to think of a sigmoid lesion. Tuberculosis, s3'pbiHs, polypi, simple ulcerations 
or endometrial implants have to be considered. Pelvic disease, M'hich 11133’’ 
simulate the symptoms of diverticulitis, should not present a serious diagnostic 
problem. The two important lesions which come under consideration are 
carcinoma and diverticulitis. In order to make a correct differential diagnosis, 
it is necessary to properly evaluate symptoms, to utilize all physical signs and 
to have good roentgenologic examinations. It is usually not one s3'mptoni or 
sign but a combination of several which makes a positive diagnosis possible. 

A prolonged histoiy of disabiHt3', with progressive symptoms of con- 
stipation, cramps, blood in the stool, a palpable tumor and perhaps loss of 
weight, favor the diagnosis of carcinoma. On the other hand, if the symp- 
toms are of short duration, if pain is an outstanding S3'mptoni, and if there is 
fever and leukocytosis, a histoiy of former attacks, and examination shows 
tenderness and rigidity, the diagnosis of diverticulitis is more likety. 

Neither condition is an emergenc3’^, and one may follow conservatism until 
a definite diagnosis is possible. The age of the patient is of no diagnostic 
value because both conditions affect the same age-groups. The course of the 
disease, on the other hand, may aid a great deal. With bed rest, fluid diet, 
hot or cold applications, and careful low rectal irrigations, the acute signs 
may quickly disappear, and permit careful physical examination. 

There are, of course, patients in whom the symptoms are much more 
severe. They may be acutely ill with pain, fever and obstructive s3unptoms. 
There may be doubt whether local perforation has taken place. At times, 
urinary s3Hnptoms predominate. Good judgment is required in directing 
treatment. All colonic instillations must be avoided until acute symptoms and 
signs have subsided. 

Digital rectal examination can do no harm. Proctoscopic examination, on 
the other hand, is not indicated. The greatest aid in the differential diagnosis 
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is a roentgenologic examination after the administration of a barium clysma. 
It is important not to use force for fear of causing a perforation. The fol- 
lowing procedure should be followed; (i) Flat film. (2) Fluoroscopy — 
watching the barium mixture flow in, with only slight manipulation, (3) Take 
roentgenograms in diflferent positions, including oblique and lateral. (4) Take 
subsequent roentgenograms after six and 24 hours. (5) If sufficient informa- 
tion is not obtained, careful air inflation may be of value. 

Stewart^ has compiled a tabulation on the differential diagnosis between 



Fig. I. — Typical serrated appearance of acute sigmoiditis. 

carcinoma and diverticulitis which is very helpful. Not all the differential 
points mentioned by him can be elicited in any one case. The important and 
common differences between the two conditions are as follows : In diverticu- 
litis, there is involvement of a long segment with its lumen narrowed and 
])resenting a serrated appearance. It shows spasm, perhaps one or several 
diverticula close to the lesion, and is tender to touch (Fig. i). In carcinoma 
the hauslral markings are destroyed and there is either a napkin-ring or mas- 
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sive deformity with crater formation (Fig. 2). Notwithstanding such careful 
study, however, a positive diagnosis cannot he made in some cases, and serious 
doubt remains. In some patients a short period of observation will aid, while 
in others an exploratory celiotomy is indicated. Even then, it is not always 



Fig 2 — Carcinoim of sigmoid assocnted with acute sigmoiditis 


possible to make a positive diagnosis and resection has to be resorted to 
(Figs. 3 and 5). 

The relative frequency of the two conditions ma}^ be judged on the 
basis of gastro-intestinal roentgenologic studies, made at our hospital, during 
the course of one 3"ear (Table III) : 
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Table III 

INCIDENCE OF DIVERTICULITIS, DIVERTICULOSIS, AND CARCINOJIA 
{Lenox Hill Hospital, November i, ig^ 8 -October 31, 1939) 


Gastro-intestinal series (total) 902 

Terminated at 6 hrs 255 

Carried through 24-hr. period 647 

Diverticulosis diagnosed in 49 or 7.5% 

Barium enemata 428 

Diverticulosis diagnosed in 58 or 13.5% 

Diverticulitis associated with diverticulosis 18 or 31.0% 

Carcinoma of sigmoid 31 or 7.2% 


(B) Complicated Cases tvilh Perforation . — The clinical picture is quite 
different when diverticulitis is complicated by perforation. When first seen, 



Fig. 3. — Acute sigmoiditis. Resected because suspicious of carcinoma. (Also see Fig. 5.) Same 

patient. 


the patient may have a spreading peritonitis, the origin of which is doubt- 
ful. The onset, with acute pain on the left side, and a history of previous 
attacks of pain on that side, may help one. In case there is an abscess, it is 
most likely on the left side and, therefore, easy of diagnosis. When situated 
in the pelvis or lower midabdomen, a positive diagnosis may not be possible 
until after opening the abdomen. If the abscess is small, localized in the 
mesentery, or plastered against the sigmoid or the pelvic wall, the s3miptorns 
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and signs are relatively mild and permit study and observation. A late diag- 
nosis may be reached the same as in uncomplicated cases (Fig. 4). In all 
other patients, we are dealing with acute surgical emergencies requiring 
prompt attention. The indication is to operate and to make a diagnosis after 



ITjc 4 Ruptured dnerticulum of sigmoid >\hicli could be lifted out uith the inflammatorj mass 

Resection uas performed 


incision ; and then to handle the problem presenting itself according to one’s 
best judgment. 

(C) Diverticulitis Resulting in Intestinal Obstiuction.— When a patient 
is seen with symptoms of intestinal obstruction, the differential diagnosis 
between diverticulitis and carcinoma is very difficult and may be impossible 
(Figs. 2, 3 and 5). 
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The pain associated with acute diverticulitis is usually more severe, ap- 
parently due to muscle spasm of the intestine. The patient may be covered 
with perspiration and appear shocked. The presence of temperature and 
leukocytosis may be of aid. There may be a history of former attacks. 

In obstruction due to carcinoma of the sigmoid, there is usually a history 
of continuous and slowly increasing disability. A tumor may be palpable, 
without much tenderness or rigidit3^ Blood may have been noticed in the 


k 



Fig. 5.— ^Acute siRmoiditis with iniiltiple diverticula. Kote 
thickness of inflamed wall. Kesccted because of suspicion of car- 
cinoma. (Refer to the roenlgenoffranis of the same case. Fig. 3.) 

stool. There may be dilation of the cecum. Temperature and leukocytosis 
are absent unless a complication is present. 

If the obstruction is acute, and apparenth'^ complete, prompt operation is 
indicated. It should usually be of a palliative nature and be limited to a 
cecostomy, colostomy or a first-stage Mikulicz procedure. A differential 
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diagnosis may be possible after the acute symptoms have subsided, and will 
influence the subsequent treatment. 

In incomplete obstruction there is usually time for observation and diag- 
nostic examinations, the same as in uncomplicated cases. If pain or tumor 
persists, or there is a suspicion of carcinoma, an exploratory operation is 
indicated. It does not always clarif}' the situation, and resection may have to 
be resorted to as a safety measure. 

Treatment . — Of the 82 cases reported, 46, or 56 per cent, were uncom- 
plicated. Patients with normal or very slight temperature were treated am- 
hulatorily. They were put on a light diet, with little residue, and mineral oil 
was ordered for morning and evening. Rectal irrigations were given when 
indicated, and either a hot-water or an ice-bag applied during the resting 
periods. 

All the more acute cases were put to bed. Aside from fluid diet, and per- 
haps a little mineral oil, nothing was ordered until a probable diagnosis could 
be made. A blood count was done. As soon as it was considered safe, a 
careful rectal irrigation was given. This was followed by roentgenologic 
examination, rarely after a barium meal, but usually after a barium clysma, 
which must be given carefully to avoid perforation. In one case severe pain 
followed a barium clysma given at a roentgenologist’s office. The patient 
developed an abscess which was neglected and resulted fatally. With rest, 
perhaps the application of an ice-bag or heat, and with careful rectal irriga- 
tions, the acute symptoms usually subside in a few days and the patients 
become ambulatory. It is interesting to observe how quickly a large mass 
may disappear. In case there is unusual delay, the reason has to be looked 
for. In a few cases roentgenotherapy was ajjparently of value in aiding dis- 
solution of the mass. 

After the acute symptoms had subsided, patients were instructed in the 
pathology underlying their complaints. They were also made familiar with 
the measures calculated to avoid recurrence — such as the use of mineral oil 
to insure daily evacuation, restriction of food with a large residue, and avoid- 
ance of overeating. That these measures apparently have some success is 
evidenced by the fact that most patients have remained free from recurrence. 
On the other hand, several recurrences have shown that there is no positive 
safeguard in avoiding acute inflammation in those patients afflicted with 
diverticulosis. The condition must be considered a serious one, and one must 
be prepared at any time to see a recurrence or a complication requiring sur- 
gical intervention. In spite of definite instruction, two patients failed to apply 
for treatment promptly on the return of symptoms and were finally admitted 
with a neglected abscess to which they succumbed. 

Surgical Treatment . — In the remaining 36, or 44 per cent, some type of 
surgical intervention was indicated or became imperative. In two of these, 
operation was not carried out. One of them was a patient with an associated 
carcinoma, who refused operation. The other one had general peritonitis 
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with multiple abscesses; she was admitted practically moribund and died 
within 24 hours. 

This leaves 34, or 41.5 per cent, of the 82 cases in whom some type of 
operation was performed. Surgical treatment was always undertaken for a 
definite indication, either for perforation with abscess or peritonitis; for ob- 
struction ; for persistent pain ; for recurrent attacks ; or on the suspicion that 
carcinoma might be associated with the condition. 

The procedures detailed in Table IV were carried out : 


Table IV 

OPERATIVE PROCEDURES 

Total Cases Operated Upon 34, or 41.5% 

Exploratory operation 3 

Exploratory operation with separation of adhesions 4 

Colostomy 6 

Cecostomy 2 

Resection 8 

6 for inflammatory mass 
2 for carcinoma 


Acute Perforations ig, or 23.2% 

With abscess 7 

With peritonitis 12 

Procedures Carried Out in This Group 

Drainage only 14 

Drainage and appendicectomy 3 

Drainage and resection i 

Drainage and colostomy i 


The most serious cases were those with acute perforation. Some presented 
very complicated pictures with peritonitis ; pus pockets ; adhesions ; obstruc- 
tion ; etc. In one case, an associated carcinoma had perforated. Loops of 
small intestines were adherent to the mass in some cases and produced ob- 
struction by angulation. In one case there was thrombosis of the vessels with 
gangrene of the sigmoid. 

Of the 12 cases of peritonitis that were operated upon, only four recovered 
completely. Six died at the hospital and two others recovered temporaril)’^ and 
died long after of complications or sequelae. One of these had an associated 
carcinoma. 

Of the seven perforations who developed an abscess, five recovered and 
two died. In one of these neglected cases the abscess dissected retroperi- 
toneally in spite of drainage and pointed in the opposite groin. 

In the 15 cases operated upon for obstruction, persistent symptoms or 
tumor, or because of the suspicion of malignancy, the same rules which guide 
surgeons in colon surgery for other conditions were applied. In several cases 
a stage-operation, with preliminary cecostomy or colostomy, was performed. 

The simplest operation was an exploratory celiotomy in three cases, and 
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combined with separation of adhesions in four others. The operations were 
undertaken for the relief of symptoms or to rule out carcinoma. In three 
of these patients, the tumor mass was lifted out of its bed where it had 
become adherent and produced incomplete obstruction, and placed into a 
more favorable location. 

A cecostomy was performed on two cases for tlie relief of obstruction. 
In one case, it was closed after the acute S3miptoms subsided. In the other 
case, it was left permanently as a safety A'alve. 

A colostomy was performed in trvo cases for the same reason. One case 
had an inoperable carcinoma associated with diverticulitis, while the other had 
complications which eventually led to a fatal outcome. Of the other four 
colostomies, three remained permanently, after resection of an inflammatory 
tumor. In only one case was it possible to close it later. This is due to 
the fact that the involved segment, which requires resection, is so long, that 
the ends of the remaining intestine cannot be approximated. The lower stump 
is simply closed and allowed to drop back. A combined abdominoperineal 
resection is not required in benign lesions. 

Of the eight resections, two were performed for carcinoma — two for a pain- 
ful, recurrent mass with inflammation or suppuration in the wall ; and four, 
because the lesion was suspicious of carcinoma. All recovered from the 
operation. The carcinoma cases have since died, but the benign cases re- 
mained well. 

Results . — The total, immediate mortality in the 34 cases operated upon was 
eight, or 23.5 per cent — restricted entirely to the acute perforations. There 
were, in addition, two late deaths from complications and four deaths due to 
carcinoma. One case died of carcinoma and one of peritonitis without opera- 
tion. This makes a mortality rate of 19.5 per cent, or 16 mortalities out of the 
total 82 cases, which may be attributed directly to diverticulitis or one of its 
complications or associated conditions. By excluding the five carcinoma cases, 
the death rate is 13.4 per cent, or ii mortalities with or without operation. 


Table V 

SUilMARY OF RESULTS 

Total No. of Cases 82 

Uncomplicated cases treated conservatively 48 

Died as result of the disease 2 

I peritonitis 
I carcinoma 

Complicated cases operated upon 34 

Early deaths from perforation 8 

Late deaths from complications 2 , 

Died of carcinoma 4 


Of the 20 operated cases who recovered, two have since died of intercur- 
rent disease, 18 and 25 3^ears after operation. This leaves 18 cases living at 
the present time. Fifteen are entirel3' well ; one has a ventral hernia ; one has 
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Fig. 6. — Diverticulum of sigmoid buried in wall. Does not project l)e>'ond serosa. 



Img. 7. — Complete diverticulum of the sigmoid projecting beyond the serosa. 
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a colostomy ; and one has a fistula, which is of recent origin and will probably 
close shortly. 

Pathology of Acute Sigmoiditis . — The mass seen and felt at operation, 
during an acute attack of diverticulitis, is a red, hard, nodular tumor. 
The aiipeaiance is due to thickening of the wall, involvement of the ap- 
pendices epiploicae and diverticula, as well as adhesions. The serosa is 
rough and granular and frequently there is fibrin deposit and perhaps a 
small encapsulated abscess in the wall. This appearance usually permits dif- 



Fig 8 - — Diverticulum of sigmoid surrounded bj round cell infiltration 


ferentiation between an inflammatory mass and carcinoma. If peritonitis is 
present, indicating that perforation has most likely taken place, careful search 
frequently fails to reveal any opening. One may assume that it was of pin- 
hole-size only and has become closed off with a fibrin plug, or that bacteria 
have passed through the wall and involved the peritoneum. Whether to 
resect or not under these circumstances is a question of judgment. 

Without gross perforation or exudate, perhaps, in a case diagnosed as 
appendicitis or sigmoiditis, we have simply removed the appendix and closed 
the abdomen. If exudate was present, we have drained. In several cases in 
which the tumor mass had dropped into the pelvis, angulated the sigmoid, 
and had loops of small intestine adherent to it, we have freed the adhesions, 
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lifted the tumor out of its bed and placed it into a more favorable position. 
The results have been very satisfactory. 

In case a gross perforation is present, the involved intestine should be 
exteriorized by a Mickulicz procedure, if that is possible, and later resected. 
If that is not possible, because of fixation or length of involved segment, 
ample drainage and a colostomy above the lesion is the procedure of choice. 
If the exudate due to perforation has been walled off to form an abscess, 
early and adequate drainage is essential because of the danger of rapidly 
spreading putrid infection. 

In case resection is performed, and the specimen is opened, it is surprising 
how little actual obstruction exists. The mucosa is either normal or it shows 



Fig. p. — Cross-section of colon. The larger hnnen is that of the intestine. 

Above it is an acute abscess (in a (liverticulum) , the walls of which are par- 
tially lined by intestinal mucosa. The remaining portions of the mucosa have 
been destroyed by the suppurative process. 

redness and superficial erosions, but no ulceration. It is at once evident that 
the lesion does not arise in the mucous membrane as in carcinoma, but is con- 
fined to the wall and perisigmoid tissues. Openings of one or several diver- 
ticula may be visible and pressure on the thickened wall will cause exudation 
of secretion or expulsion of small hard fecoliths which had been impacted in 
the diverticula (Fig. 5). 

Studying the thick edematous wall of such a resected specimen frequently 
reveals no definite diverticula visible externally. They may be in an early 
stage of development, still confined within the wall as shown in Figure 6. 
Even in this state however, they may become inflamed and, by perforation 
into the wall, produce a phlegmon which, in turn, produces the tumor mass. 
An inflamed, fully developed diverticulum is more likely to perforate ex- 
ternally and give rise to peritonitis (Fig. 7). 

Microscopic study of resected specimens shows diverticulitis or sigmoiditis, 
with small round cell infiltration surrounding the diverticula (Fig. 8), or an 
acute suppurative process (Fig. 9). In five of our cases there was an asso- 

27 



CARL EGGERS 


Annals of Surgery 
January, iy41 


ciatecl carcinoma. Whether this condition is an independent lesion or whether 
it is the result of irritation produced by the diverticulitis, is left to conjecture. 

SUMMARY 

(1) A group of 82, personally observed, cases of acute sigmoiditis and di- 
verticulitis is reported. 

(2) The majority of cases recover with conservative treatment and they 
may guard against recurrence b)^ regulation of diet and bowel habits. 

(3) In this series of carefully followed cases, 36 patients, or 43.9 per 
cent, developed a condition which seriously threatened their lives. 

(4) Twenty of these, or 24.4 per cent of the total, developed acute per- 
foration with abscess formation or peritonitis. In 14, a simple drainage 
operation was performed ; in five others drainage plus some other procedure, 
and one was not operated upon. There was a mortality of nine early deaths, 

45 cent. There was one late deatl? from compUcations — waking a 
total mortality of ten cases, or 50 per cent directly due to perforation. 

(5) Twenty-three other operations were performed, either an exploratory 
celiotomy, exploratory with separation of adhesions, colostomy, cecostomy, or 
resection. There was no mortalit}'^ in this group. 

(6) There were five patients with an associated carcinoma, all of whom 
eventually succumbed to the condition. 

(7) The total mortality, directly traceable to the sigmoid lesion, was 16, 
or 19.5 per cent. 

(8) The pathology is described. 

(9) This group-study of acute sigmoiditis and diverticulitis calls atten- 
tion to the seriousness of the condition. It reveals that diverticulosis, as 
such, is not an innocuous lesion. Once recognized in a patient, the physician 
or surgeon assumes a serious responsibility if he allows the patient to depart 
without warning him of possible danger and instructing him in the known 
means at our command to avoid complications. 
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Discussion: Dr. John E. Jennings (Brooklyn) asked if Doctor Eggers 
would explain the difference in mortality of the operated and nonoperated 
cases. He pointed out that the nonoperated cases seemed to show a higher 
survival than those that were operated upon, and said that this corresponded 
to his own experience. He also said that he had noted that acute, fulminating 
cases of diverticulitis have been more often left-sided than right-sided, and 
that these cases are often erroneously diagnosed as ruptured appendices that 
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had abscessed. One should avoid, insofar as possible, the brusque invasion of 
the left abdomen. 

Dr. Carl Eggers (New York) in closing stated that he was a firm be- 
liever in conservative treatment, and that operation should be reserved for 
cases with persistent symptoms, complications, or associated lesions. These 
include perforation, obstruction and carcinoma. Some of the patients in 
Doctor Eggers’ series were operated upon under the mistaken diagnosis of 
acute appendicitis, others were acute surgical emergencies with peritonitis or 
abscess. Of the 12 perforations with peritonitis which were operated upon, 
four recovered completely, six died in the hospital, and two succumbed a 
long time after operation as the result of complications. Of the seven per- 
forations with abscess, five recovered and two died. In one of these, the 
abscess dissected retroperitoneall}'^ and pointed in the opposite groin. The 
total immediate mortalit}'^ in the 34 cases operated upon was 23.5 per cent, 
and was restricted entirely to acute perforations. There was no mortality in 
an)'- of the operations of choice. The total mortality was 19.5 per cent, in- 
cluding five carcinoma cases. Deducting these, the death rate was 13.4 
per cent, with or without operation. 
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LYMPHOGRANULOMA VENEREUM* 

W. Howard Barber, M.D. and Wallace B. Murphy, M.D. 

Neav York, N, Y. 

FROM THE THIRD (nEW YORK UNIVERSITY) SURGICAL DIVISION, BELLEVUE HOSPITAL, NEW YORK, N. Y. 

The present status of lympliograiiuloma venereuni has evolved, through 
many years of clinical study, from a disease of the external genitals associated 
with inguinal and rectal lymphogranulomata. It came to be realized that the 
disease was not syphilis, gonorrhea or chancroid but may be associated with 
any one or all of them, and possessed a specificity for the Frei test.^ f 

Since 1930, lymphogranuloma inguinale has received particular attention 
in the American literature. Clinical cases are now recognized and hospitalized 
in increasing numbers in the wards of hospitals in the larger cities. At Belle- 
vue Plospital (Third Surgical Division) lymphogranuloma inguinale appears 
in the files for the first time in 1934.$ 

A. Stillman,- J. Morris,^ and R. Colp'‘ have made contributions before the 
New York Surgical Society. Stillman, in 1934, reported on the advantages 
of colostoni}', Morris, in 1938, showed an excellent result from abdomino- 
perineal resection of the rectum and the rectosigmoid, and Colp, in 1939, ex- 
hibited a case upon whom he had performed an abdomino-endo-anal resection 
of rectum and rectosigmoid. 

Venereal lymphogranuloma, caused by an ultramicroscopic bacterium, may 
be regarded at present as a bacteriemia. It is transmitted through contact 
and has been recognized on the tongue'* and on the surgeon’s finger,'' but pre- 
dominantly on the external genitalia. The Frei test is positive after two to 
nine days’'’ of incubation. Three days to three weeks after exposure, a primary 
sore appears on the genitals.®-® This disappears in five to ten days® and is 
followed by inguinal node involvement in the male, rarely in the female. The 
skin over the nodes is purplish. Chills, fever, and night sweats appear with 
the perilymphadenitis. There are leukocytosis, relative mononucleosis, and 
eosinophilia.® Abscesses and sinuses appear in the groins and a thick, creamy- 
yellow, later, sanguineous pus exudes. As the chronic stage develops there 
occur elephantiasis of the vulva, penis, and scrotum, and rectovaginal thick- 
ening. The general surgeon is particularly concerned with the chronic stage 
and with the ulcerative stenosing proctocolitis that ensues. The patient com- 

* Read before the New York Surgical Society, October 25, 1939. Submitted for 
publication October 7, 1939. 

t D’Aunoy and von Haam estimate the diagnostic error of the Frei reaction at less 
than 10 per cent on the basis of a two-year study of 1,697 examinations. Positive Wasser- 
mann reactions were present in 19.5 per cent of positive Frei cases; acute gonorrheal 
and chancroidal infections in 10 per cent (Am. Jour. Clin. Path., Baltimore, 6, 529, 1936). 

f At the present time, it is the practice on this division to have Frei tests on all in- 
flammatory rectal cases and all problem cases with abdominal pathology. 
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plains at this time of pain and purosanguineous discharge from the rectum, 
inability to move the bowels, and general debility and asthenia. 

The present review comprises 55 cases admitted on the surgical wards of 
the Third Division. It does not consider those treated on the nonsurgical 
wards. Of these 55 cases, 35 underwent resection of the rectum and variable 
amounts of sigmoid colon. These latter constitute the basis for this paper. 

The average age of the total cases was 36.5 years, the oldest being 68, the 
youngest 20. There were 16 males and 35 females. Forty-three were Ne- 
groes and 18 Caucasians. The mean duration of the perineal symptoms was 
3 years in 42 cases and 4.2 years for 
18 of the resected cases. Lympho- 
granuloma venereum attacks all ages 
and is distributed throughout the 
world. Any reported statistics must 
vary with the population affected. 

The present data are characteristically 
both metropolitan and of a low social 
order. 

The infectious process is essenti- 
ally lymphatic in its spread. It enters 
the lymphatics accompanying the in- 
ferior, middle, and superior hemor- 
rhoidal arteries. So many of the pa- 
tients observed by us are females in 
whom the initial lesion is generally 
so high in the vaginal vault that only 
an occasional patient presented en- 
larged inguinal nodes. But there were 
sites of maximum damage and repair 
in the lower rectum, within a finger’s 
length of the mucocutaneous junction 
and contiguous with the posterior 
vaginal wall. Here, stenotic scar or perforating ulcers occurred. Many of 
these ulcers communicated with the vagina. In an occasional case the per- 
foration extended completely about the rectal wall so as to separate the 
anorectum from the upper rectum. The perirectal tissues supplied by the 
middle hemorrhoidal lymphatics appear to he next seriously involved and for 
some unknown reason those on the right side more than those on the left, 
ban-shaped masses of fibrotic tissue interspersed with necrotic foci, evidentl)' 
disintegrated lymph nodes, were observed to point from the lateral walls of 
the midrectum beneath the deep fascia aird close to the periosteal surfaces of 
the floor of the true pelvis. When these “fixating” shafts of inflammatoiy 
tissue were divided in the course of rectal dissection, one or more sinuses 
appeared. In addition to these sinuses or blind fistulae several external fistulae 
proceeded from the rectum and discharged externally on the surface of the 
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Fig. 4. — Diagrammatic drawing represent- 
ing active granulomatous process in rectum and 
occasional means of spread through superior 
hemorrhoidal vein and portal system to liver. 
Necropsy revealed abscesses in liver as indicated. 
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perineum, as represented in Figures i, 2 and 3, and described in the pathologic 
findings. Finally, the pararectal and mesorectal fat and lymphatics, at the 
level of the superior hemorrhoidal arteries, were demonstrably involved but 
to a lesser extent than those of the middle and inferior hemorrhoidals. There 
were edema and hyperplastic nodes. The extent of the lymphadenitis within 
the abdomen varied from barely palpable nodes in the presacral area to the 
general enlargement of the retrocolic nodes of the sigmoid and descending 
colons. 

In the extreme case these stages of lymphatic involvement are not recog- 
nizable but the whole rectum, posterior vaginal wall, and pararectal and pre- 
sacral tissues are generally necrotic and suppurative. The infection has spread 
on into the abdomen and the general condition is so depleted that exitus is 
imminent whether dependent pelvic drainage is attempted or not. 

Another means of dissemination, which is less frequent, is that by way of 
the superior hemorrhoidal and pelvic veins. This was well illustrated in an 
autopsy performed on an advanced case. Figure 4 shows the thrombophle- 
bitis of the inferior mesenteric vein and the multiple intrahepatic abscesses 
found in this instance. In a few of the cases perihepatic adhesions and periph- 
erally scarred livers were observed in the open abdomen. It was thought 
that bacteriemia existed in the portal circulation and was taken care of by 
the liver even at the expense of liver damage. Where the infection broke 
through into the general circulation, and positive cultures were obtained, the 
patients were too acute for operation. 

In addition to the involvement of lymphatics and veins arising from the 
site of original contamination the mucosa of the anorectum, sigmoid, and 
rarely the descending colon showed inflammation, most often ulcerative. It is 
not known whether this ulcerative colitis was due to the lymphogranuloma 
virus or to a secondaiy infection. The ulcers are quite generally regarded 
as nonspecific. Many colonic ulcers occur with relatively minor pathologic 
changes in the rectum. All the cases but two, of the 35 resections, were 
associated with a positive Frei test. 

The pathology in this group of malignant inflammations of the rectum is 
strikingly similar and in no way specific. Thirty-five specimens were ex- 
amined. In 33 of these the Frei test was positive. In these the change was 
a chronic productive inflammation with marked fibrosis and with small focal 
abscesses. Stricture was present in all, starting at a point immediately above 
the internal sphincter and extending for variable lengths up to the rectum and 
colon. In 30 cases the lesion was below the peritoneal reflection, usually 
being confined to the lower 12 cm. Two cases showed involvement of the 
sigmoid and descending colon. Both of these had had colostomies, the stomata 
of which were closed by extension of the inflammatory process. 

In 26 cases the anal and perianal skin Avas involved, 22 showing one or 
more fistulous openings. In one case there Avere eight separate external 
openings. In six cases there was no inA’oh'ement of the sphincters or peri- 
anal tissue. 
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Annular ulceration of the mucosa was uniformly present, extending the 
entire length of the stenosis. The degree of stricture varied. In ten cases the 
rectal lumen appeared as a tortuous canal, in places measuring less than 0.5 
cm. across. In the other 25 cases the stricture was not as marked. 

Microscopic examination showed complete loss of mucosa with a super- 
ficial slough composed of disintegrating tissue cells and pus. Beneath this 
there was a basic framework of new fibroblasts and new blood vessels with 
a heavy infiltration of lymphocytes and plasma cells. Occasional small ab- 
scesses were present. Deeper in, the tissue fibrosis was more marked, cellular 
infiltration less dense and there was a tendency toward perivascular infiltra- 
tion. Fewer abscesses were seen. The reaction appeared less active than 
that near the lumen. Throughout the tissue multinuclear giant cells of the 
“foreign body” type were seen. At the upper limits of the lesion the inflam- 
matory reaction had extended well beyond the area of ulceration. Here the 
reaction was most marked in the submucosa with a perivascular reaction in 
the muscle layers. 

Two cases showed carcinoma, one, squamous cell, involving the muco- 
cutaneous junction at the level of the internal sphincter, and the other, an 
adenocarcinoma, immlving the ampulla of the rectum. 

Two cases had a negative Frei test. In both, the inflammatory process 
was confined to the anal canal, perianal tissue and lower 6 cm. of the rectum. 
The skin about the anus was thrown into condylomatous formations with 
multiple sinuses leading toward the rectum. There was dense infiltration of 
lymphocytes and plasma cells in the epidermis, dermis and subcutaneous tis- 
sue. Histologically, this lesion appeared identical with those previously de- 
scribed. In one of these cases a positive clinical diagnosis of granuloma in- 
guinale had been made. 

The complications included five cases of arthritis or an incidence of 9 per 
cent in these surgical lymphogranulomata, which is far greater than 1.6 per 
cent of 186 cases from the Dermatologic Service for a corresponding period. 
McEwen^® found no permanent damage in these joints. From his studies 
in these cases he was inclined to regard them as a definite manifestation of 
lymphogranuloma venereum. 

Carcinoma followed the rectal granulomata in three of the 35 resected 
cases* (Fig. 5). Five of the operated cases were psychotic. Unless the 
progress of the infection is checked they become profoundly prostrated and 
die of sheer exhaustion, go on to complete obstruction, peritonitis, meningi- 
tis,! or general sepsis.i 

* Since the preparation of the present communication, four additional resections, in- 
cluding one for complicating carcinoma, bring the incidence of malignancy associated 
with lymphogranuloma venereum to 8.6 per cent. Also ref. David, V. C, and Loring, AL, 
ct al. Annals of Surgery, 109, No. 5, 837-843, May, 1939. 

t The virus of venereal lymphogranuloma seemingly has a special affinitj' for the 
nervous tissues. (Pisacane, C, and Lopresti, R. : Riforma Medica, Naples, 55, 332, March 
4> 1939 > 3lso Levy-Valensi and Seze, S. de : Presse Atedicale, Paris, 47, 593 April 19 
1939- ) 

t See opposite page. 
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The prognosis, therefore, is bad for the case refractory to palliative therapy 
unless operated upon. Of these surgical cases the prognosis is not good in 
the presence of nodular enlargement above the sigmoid colon or with gross 
live^ pathology or with bacteriemia or meningeal symptoms. 

The treatment was necessarily surgical in all these cases, as medical treat- 
ment, including chemotherapy and A^accines, had long been tried and bad 
failed. The paramount indication was taken to be drainage. There Avas so 
much massive suppuration and necrosis in and about the anus, rectum, and 
sigmoid that nothing short of resection of the rectum, to, and including the 
rectosigmoid junction and the grossly infected necrotizing pararectal tissues, 
could effect satisfactory drainage. PalliatiA’^e operations for hemorrhoids, 
fistulae, and strictures Avere performed on the early cases but always Avith 
the understanding, in the Frei positive cases, that the process Avould progress 
and require surgical excision at a later date. There is no question that 
colostomy alone is helpful in b'lnphogranuloma.* Between the stages in the 
present series definite improvement in the ulcerative colitis and a partial 
clean-up of the perineal suppuration Avere repeatedly obserA'ed. But on the 
other hand the infection buried in the pelvic lymphatics and fascial planes be- 
hind and below the peritoneum is alloAA'ed to smolder, increase, and be ab- 
sorbed. Such patients have pain and discharge, become toxic and asthenic. 
Patients colostomized, elsewhere, have applied for assistance too prostrated 
for any further surgery. In tAA'o of these the original colostomy ceased to 
function as the granulomatous process had crept up to, and involved, the sig- 
moidostomy stoma. One such case AA'as admitted to die of intestinal ob- 
struction. It is true that no procedure can help many of these Avretched people 
but it is encouraging to observe the striking improvement in the great ma- 
jority of our patients in the short time in AA'hich they have been followed. 

It is surprising, and seemingly contrary to general surgical experience, 
to observe the rapid healing of these contaminated sacroperineal Avounds. We 
are aAAare that all fistulous tracts are not alAA^a3fS primarily removed in their 
entiret}'. Many cases continue to drain for several AA’eeks. Subsequent in- 
cisions, during the process of healing, expose the source of reinfection and 

t In tAvo of the fiA'e hospital deaths Streptococcus Iiacmolyticns Avas recovered from 
the blood several days antemortem. We are inclined to believe, at the present writing, 
that the various micro-organisms recorded as having been obtained from the blood and 
spinal fluid, joints and peritoneum, and from the intestinal mucosa are secondary invaders 
which have naturally followed in the wake of a lowering resistance produced by the 
etiologic agent of this disease. It may be significant that the intestinal nodes uniformly 
react— reach a certain size (not over 1-1.5 cm.) and consistency and remain discrete, 
then necrose, AA'hether presacral or retrocolic. These are quite different from those met 
Avith in the groins during the acute stage of mixed infections or in the regional metasfascs 
of carcinoma. Possibly, future studies of this unknown causative factor along biologic 
lines, in addition to the routine clinical and bacteriologic methods, may throAV more light 
upon it. 

* Compare the experience of H. W. Cave Avith chronic ulcerative colitis. (J.A.M.A., 

1 13, No. 7, 551, August 12, 1939. 
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maintain the drainage. One of these patients returned to our wards with a 
diagnosis of malignancy from another hospital, but subsided after ample pelvic 
drainage was reestablished. Another case generally improved in weight and 
well-being presented a continuously necrotic discharge at the upper posterior 
extremity of the wound. Repeated incisions, finally carried into the third 
lumbar intervertebral region, and prolonged open drainage were followed by 
complete healing. Although roentgenograms were negative, there were bony 
grating and probably superficial osteoperiostitis. This was believed to demon- 
strate, more strikingly than in the pelvis, the burrowing of the lymphogranu- 
lomatous process into the soft parts and the resistance of bone.^’- One feels 
that there is certain virtue in uncovering these concealed infectious pathways 
and letting in air and light. With the exception of these occasional cases, 
with deeply concealed and inaccessible sinuses, the convalescence has been 
very encouraging. Sacroperineal resection, leaving a sacral anus, was per- 
formed in four of the earlier cases. It was soon realized that it was impos- 
sible to determine the degree of sigmoidal involvement without celiotomy. 
To avoid subsequent colostomies at a higher plane, all subsequent cases were 
celiotomized. Colostomy was performed about ten days prior to resection. 
It was fashioned after Mikulicz in those (three cases) in whom some hope 
remained of restoring the perineal route or of preserving the natural anus. 
A permanent abdominal anus was made in the advanced cases. Twenty-eight 
of these cases were of this latter category. 

We have come to the conclusion with Lynch, and others, that posterior 
resection above the anal sphincter is unwise. The firm cartilage-like scar fol- 
lowing terminal anastomosis is, in our experience, about as troublesome as 
the original stricture. And denervation of the sphincter seems to further in- 
terfere with satisfactory function. We prefer to leave certain of these pa- 
tients, and those who require it, with artificial sacral ani. Unless the forma- 
tion of a sacral anus was effected at the time of the sacroperineal resection none 
was created at all for -no changes from an abdominal to a sacral anus has sub- 
sequently been made in this series. Whether left with a sacral or an ab- 
dominal left rectus colostomy, the patient is taught, by the charge nurse, the 
care of the bowel and is instructed in the diet so that the patient is prepared 
to continue the new hygiene at home.* 

No artificial bags of any kind are advised. Simple cleanliness, kaolin, 
and dry gauze make up the essentials of the colostomy dressings. 

These patients generally improve in morale, in body weight, and return 
to habits of living similar to those enjoyed before the onset of the disease. 

With the exception of five extreme cases all the remainder of the 35 re- 
sections survived. This gives an hospital mortality of 14.3 per cent. There 
were no immediate postoperative deaths. 

* The authors wish to take this occasion to express their sincere appreciation for the 
faithful and self-sacrificing attention given these patients by Miss Katherine Gannon, 
R.N., and her associates. 
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SUMMARY 

(1) Lymphogranuloma venereum has been reviewed as presented on the 
Third Surgical (N.Y.U.) Division, Bellevue Hospital, 1936-1939. 

(2) The total observed included a few direct admissions under some 
other classification but was largely made up of transfers from the Dermato- 
logic, Medical, and Gynecologic wards in the hospital. 

(3) The surgical treatment was radical for the obstructed case and pallia- 
tive for the inflamed but nonobstructed one. 

(4) Of 35 resections, four were one-stage sacroperineal and 31 were ab- 
dominal colostomies followed by sacroperineal resections. 

(5) The hospital mortality was 14.3 per cent. 

(6) The convalescence in the uncomplicated case was remarkabl}^ favor- 
able. 

The authors gratefully acknowledge the cooperation of Drs. Arthur M. Wright and 
Douglas Symmers, of Drs. F. M. Harrison, J. Lawler, J. Croce and the other members 
of the Third Surgical Division, Bellevue Hospital; and the expert technical assistance of 
Miss Mary Lorenc. 
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A GASTRIC SECRETORY DEPRESSANT IN EXTRACTS OF 
ACHLORHYDRIC CARCINOMATOUS STOMACHS=’= 

Alexander Bbunschavig, M.D., 

T. Howard Clarke, M.D.,t 
John van Prohaska, M.D., 

AND 

Robert Schmitz, M.D.f 
Chicago, III. 

FROM THE DEFAIITMBNTS OF SURGEHV AND MEDICINE, UNIVBRSITV OF CHICAGO, CHICAGO, ILh. 

A PLAUSIBLE hypothesis to explain the inhibited gastric secretion and 
achlorhydria in certain carcinomatous stomachs is that some gastric secretory 
inhibitor is elaborated either as a factor associated with pathologic conditions 
which precede or accompany the development of the neoplasms or as a factor 
identified with an hyperactive normal mechanism for inhibition of gastric 
secretion. Such an hypothesis has been mentioned at times in the literature^ 
but has not been studied experimentally except for a report by Brunschwig, 
J. van Prohaska and Clarke.- These authors injected achlorhydric gastric 
juices from patients with carcinoma of the stomach into dogs with gastric 
fundus pouches which had been stimulated by feeding, and observed a 
transitory marked inhibition of volume of secretion and achlorhydria in 78 
per cent of the 27 samples tested as compared with approximately 20 per 
cent in controls. Similar results were obtained using achlorhydric juices 
from patients with pernicious anemia.^ 

The method of studying factors which might influence gastric secretion by 
the intravenous injection of the substance to be tested into gastric-pouched 
dogs is a classic mode of experimentation in gastric physiology. As in the 
previous studies with gastric juices, such animals were employed in the 
following experiments, but instead of injection of gastric juices extracts 
of carcinomatous stomachs were employed. 

Preparation of Extracts . — In the original work of Edkins'^ 0.2 per cent 
HCl extracts of gastric mucosa, when injected intravenously, were observed 
to stimulate gastric secretion in an anesthetized animal. This stimulating 
factor was called “gastrin.” Since his publications in 1910, the existence of 
“gastrin,” as a substance apart from histamine, has been the subject of con- 
troversy, but it would appear from the recent report of Komarov^ that “gas- 
trin” and histamine are not identical. In the following studies, Edkin’s 

* Presented before the Third International Cancer Congress, Atlantic City, N. J., 
September ii to 15, 1939. Submitted for publication September 26, 1939. 

This work was conducted under grants from the International Cancer Research 
Foundation, Philadelphia, Pa., and from the National Advisory Council on Cancer of the 
U. S. Public Health Service, Washington, D. C. 

t Research Assistants, International Cancer Research Foundation Grants. 
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method of extraction was followed. It was felt that if clinically, under stimu- 
lus by histamine, the human carcinomatous stomachs were achlorhydric, a 
secretoiy depressant action observed with extracts obtained by the technic 
employed to recover a gastric secretory stimulant, would perhaps be of 
greater significance than if another method of extraction were employed. 

Thus, in carcinomatous stomachs removed at necropsy in the Department 
of Pathology of the Universit}'^ of Chicago, or partially resected at operation, 
the mucosa was stripped from the muscularis, cut into small pieces and ground 


Doci Pei^ ■'WhSKOrn. Subhotal (^siric pouch 



Chart i. — Showing suppression of gastric pouch secretion and transitory achlor- 
hydria due to injection of 0.2 per cent HCl extract of pyloric mucosa of an achlorhydric 
carcinomatous stomach. Graphs of a control experiment, in which acid extract of a 
carcinoma of the colon was employed, are also shown. In each of these experiments 
the animal was given one large feeding at the beginning of the experiment and no 
subsequent feedings. 

in a mortar with sand. Two-tenths per cent HCI, or distilled water, was 
added in proportion of 50 cc. per 12 grams of tissue. The mixture was 
boiled in a Kjeldahl flask for ten minutes, allowed to stand overnight at room 
temperature, centrifuged, the supernatant cloudy fluid decanted and neutral- 
ized to litmus with NaOH. Distilled water was added to make up to original 
volume. Upon neutralization, a flocculent precipitate developed. The extracts 
were stored in an oven kept at 56° C. Before use, the extracts were shaken 
to obtain a uniform dispersion of the precipitate. 

As a rule, the carcinoma was grossly resected from the stomach and 
extracted separately. However, histologic studies showed that the growth 
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had practically always extended beyond the gross limits into the surrounding 
mucosa and that extracts of mucosa could not, therefore, be regarded as 
free from material from the neoplasm. Thus, results using either mucosa 
or tumor are tabulated together. 

Method of Experiment . — The dogs with gastric pouches were placed upon 
a large table, allowing freedom of motion and access to water. Soxlet flasks 
were suspended beneath the cannulae. Pieces of lean cooked meat were fed 
at ten- to 20-minute intervals, throughout the periods of observation. When 
vigorous acid secretion from the cannulae became established, the samples 
were collected at ten-minute intervals, the volume recorded, and titrated for 
free and combined acid, using lo/N NaOH and Topfer’s reagent and 
phenophthalein as indicators, respectively. 

The extract to be employed was then injected in proportion of i cc. per 
kilo body weight (arbitrar}' dose). The animals were observed for at least 
two hours when no depression of pouch secretion occurred, and until free 
acid returned if a period of achlorh3'^dria did develop. 

Frequent rectal temperatures were recorded since in “fresh" animals 
a rise in temperature to above 40.5° to 40.6° C. was sufficient to produce 
suppression of secretion and achlorhydria on a thermal basis alone. Where 
such temperatures occurred the experimental results were discarded and the 
animal “immunized” to fever-producing substances in tbe extracts by repeated 
daily injections of small doses of the extracts. In some instances, tempera- 
tures above 40.5° C. always occurred but the gastric secretory mechanism 
became “heat resistant.” Such dogs could be used once this stage was reached. 
In some such animals acid-pouch secretion was observed to continue even 
though the temperature reached 42° C. 

Inhibition of pouch secretion and liberation of free acid followed the in- 
jection of some extracts from carcinomatous stomachs and some controls. The 
latent period for this varied from 30 to 70 minutes and occasionally was 
100 to 120 minutes. A reduction in secretion volume to four drops or less 
for at least two ten-minute periods with persistence of free acid was regarded 
as significant and recorded as a -{—result. Reduction in free acidity to 25 
clinical units, or less, where the preinjection concentration of free acid was 
60 or more clinical units was also considered a -{--result. Reductions of free 
acidity from higher levels to 40 or 50 clinical units were not regarded as 
significant. Actual achlorhydria lasting ten to 30 minutes was recorded as 
3 - H — I — result; achlorhydria lasting 30 to 60 minutes was considered as a 
d ! 1 — result ; and achlorhydria lasting for 60 or more minutes was regarded 
as a -\ — 1 — { — {—result. 

In biologic experiments of this type, where crude test extracts are used 
and where a number of known and unknown factors contribute to var}^ the 
conditions of each experiment, a variation in results is to be expected. Con- 
sequently, arbitrar}’^ criteria were established for the recording of results. 
For example, at least three different dogs (and often more) were employed 
to test a given extract, and an attempt made to perform at least five separate 
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experiments with a given sample. An extract from an achlorhjfdric car- 
cinomatous stomach was not tabulated as positive, that is, as containing 
a gastric secretory depressant, unless at least three positive experiments, 
using at least t^vo different animals, were obtained. In regard to the controls, 
the criteria were not as strict, since if two positive experiments were ob- 
tained, the extract was regarded as containing a gastric secretory depressant. 

Experiment A. — Summarized in Table I : Of 22 achlorhydric carcinomat- 
ous stomachs, ii, or 50 per cent of the series, contained the secretory depres- 
sant; 156 individual experiments weie pei formed 


Table I 

SUMMARY or RESULTS OBTAINED WITH BOILING WATER OR 0 2 PER CENT 
HCL EXTRACTS OF 22 ACHLORHiDRIC CARCINOMATOUS STOMACHS 


No of Exper s 



Patient 

Performed 

Results 

I 

Boh 

3 

, + + + + 

2 

Liss* 

S 

3 + + + +,3 + + +,2 — 

3 

Gur 

5 

5 - 

4 

Young 

6 

4 + + + +, I ++, I - 

5 

Litwm 

6 

2 + + + +> I + + +, 3 — 

6 

Behn 

7 

I d-T + +»2 +,4 — 

7 

Brash 

6 

6 - 

8 

Reid 

9 

0 - 

9 

Benhn 

7 

7 - 

10 

Kruse 

6 

6 - 

11. 

Holsw 

8 

8 - 

12 

Marc 

9 

3 + + , 6 - 

13 

Herbd 

7 

7 - 

14 

Weav. 

8 

3 +, S - 

IS 

Saks 

14 

2 + + + , I ++, 3 +. 8 - 

16 

Hant 

2 

1 "h"}*, I + 

17 

Boul 

II 

I ■h + d'-l', I ++,3 "fid “ 

18 

Edmund 

10 

I + + + . I + +, I +, 7 - 

19 

Bick 

2 

2 — 

20 

Loz X 

7 

I + + +, I +, 4 — 

21 

Larsf 

9 

2 +, 7 - 

22 

Groeg . 

5 

5 - 


* Maximum free acid with histamine =20, considered as definitely hypochlor- 
hydnc and therefore, included in this group as a stomach whose secretions were 
inhibited as compared with the average normal. 

t The small number of experiments performed here was due to the fact that 
the extract was obtained from a metastatic lymph node removed at operation from 
a patient with extensive inoperable carcinoma of the stomach 

J These extracts are considered as negative for the gastric secretory depressant 
since only two and not at least three positixe experiments were obtained in the 
series run with them 


Experiment B. — Summaiized in Table II: Of 12 carcinomatous stomachs 
secreting free acid, three, or 25 per cent, contained the secretory dejiressant ; 
80 individual experiments were performed. 

Experiment C.— Summarized in Table III; A vaiiety of control extracts 
weie employed including those of stomachs from patients not exhibiting 
tumois or with tumors outside the stomach, and of a variety of neoplasms 
themselves. A total of 528 individual experiments were performed with a 
positive incidence varying fiom zero to 24 per cent, depending upon the 
group in question. 
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Table II 

SUMMARY OF RESULTS OBTAINED WITH EXTRACTS OF CARCINOMATOUS STOMACHS WHICH CLINICALLY SECRETED 

NORMAL CONCENTRATIONS OF FREE HCL 

Max. Free HCl No. of Exper's. 


Patient (Histamine) Performed Results 

1. Horwath 25 (Ewald test only) 6 3 + + + +:3 — 

2. Yavitz 60 4 4 — 

3. Sezeb 35 7 7 ~ 

4. Sckm 55 6 6 - 

5. Lev 40 9 i+ + + +;i+ + + ;i+ + ;6 — 

6. Kid 50 5 5 ~ 

7. Urik 72 7 7 ~ 

8. Pusat 30 8 8 - 

9. Pop 50 3 3 ~ 

10. Pal 110 7 7 — 

11. Levins no 8 3 + + + +15 - 

12. Schaub 82 5 5 ~ 


Table III 

SUMMARY OF INCIDENCE OF EXTRACTS CONTAINING GASTRIC SECRETORY DEPRESSANT 

No. of Samples Per Cent with Gastric 

E.xtract Tested Seeretory Depressant 

Achlorhydric carcinomatous stomachs 22 5 °% 

Carcinomatous stomachs secreting nor- 
mal concentrations of free HCl .... 12 25% 

Stomachs from patients not presenting 

malignant neoplasms 39 

Stomachs from patients with malignant 

neoplasms outside the stomach .... 34 24% 

Carcinomata of the colon 17 12% 

Colon mucosa adjacent to carcinoma 

of colon. . . II 0 % 

Prolongation of Achlorhydria by Repeated Injections of Gastric Secretory 
Depressant. — In order to rule out the possibility that the transitory hypo- 
secretion and achlorhydria observed in some of the above observations ■w'^as 
of the nature of a “shock reaction,” and independent, to a large extent, of 
the quantity of extract injected, experiments were conducted in which positive 
extracts from achlorhydric carcinomatous stomachs were injected at frequent 
intervals, and in this manner the achlorhydria was prolonged, in one case 
for eight hours, depending upon the number of such injections. Repeated 
injections of positive control extracts also resulted in more prolonged hypo- 
secretion and achlorhydria than when only one injection of the extract was 
made. 

Discussion. — A number of factors that might have afforded inhibition of 
pouch secretion, other than some secretory depressant in the extracts, were 
considered and b)"^ experiment ruled out, such as prolonged depression of 
blood pressure, enterogastron produced in the usual manner, reduction 
in CO2 combining power of the blood, high dextrose content in the extracts, 
usual bacterial toxins, temperature elevations in the test animals, etc. While 
some extracts, on occasion, produced severe depression or episodes of vomit- 
ing, these were by no means characteristic of the extracts from carcinomatous 
stomachs but were observed with control extracts as well. Depression and 
vomiting alone were not sufficient to cause positive results. 
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The incidence of positive control experiments is too large to be dismissed 
simply as “false positives.” Furthermore, a review of the literature and our 
experiences have shown that a wide A^ariety of unrelated substances such as 
urine, concentrated glucose solutions, extracts of various normal tissues, etc., 
will, on occasion, when injected into pouch-dogs, produce transitory inhibition 
of gastric secretion and liberation of free acid. Atropine regularly produces 
such an effect. Thus, in an evaluation of the data obtained in the above 
experiments, it is necessary to bear in mind that an appreciable incidence of 
“nonspecific” positive experiments are obtained in a study of this kind. 

The incidence of positive extracts from carcinomatous stomachs, which 
secreted normal or high acid gastric juice, closely approximates the incidence 
found among control stomachs from patients without neoplasms anywhere 
in the body. This, of course, is what might be predicted if tlie premise is 
accepted that achlorhydria accompanying gastric cancer is due to a local 
excess of a gastric secretory inhibitor; for if a stomach continues to secrete 
normal or high concentrations of free HCl although developing a cancer, 
a series of such stomachs should (and did) yield results practically identical 
Avith a series of experiments performed Avith stomach extracts from patients 
not presenting neoplasms anywhere in the body. 

CONCLUSIONS 

Boiling AA^ater or 0.2 per cent HCI extracts of the mucosae and neoplasms 
or achlorhydric carcinomatous stomachs, Avhen neutralized and injected in- 
travenously in dogs with stimulated gastric pouches, resulted in a marked 
depression of pouch section and achlorhydria with ii or 50 per cent of 22 
extracts studied. Similar depressant effects Avere noted Avith 14 or 19 per 
cent of 73 extracts of stomachs not presenting benign or malignant neoplasms. 
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SURGICAL EMERGENCIES DURING CHILDHOOD CAUSED BY 

MECKEL’S DIVERTICULUM 

Lawrence Chaffin, M.D. 

Los Angeles, Calif. 

FROM THE children’s HOSPITAL, LOS ANGELES, CALIF. 

The contributions to medical science distinguished by the name of 
Meckel were not all made by one man, as we are apt to assume, but by four 
men closely related to one another. Johann Frederick Meckel, the younger 
(1781-1833), belonged to the third generation of this remarkable family of 
anatomists. Among his contemporaries he was chiefly esteemed for a scholarly 
translation, from the Latin, of Wolff’s monograph on the development of the 
intestines. To-day, we remember best his study of the pouch-like structure 
which not infrequently projects from the small intestine at a distance above 
the ileocecal valve, varying from 3 to 100 cm. 

Meckel’s diverticulum represents a remnant of the omphalomesenteric duct 
through which nourishment passes from the yolk sac to the embryo, in ovipar- 
ous animals, like the chick.* In viviparous animals, such a need does not 
exist; and though present in the earliest stages of human development, the 
duct has no function to perform. Generally, the structure has vanished by the 
time of the child’s birth, but not always. Whenever persistent, it becomes 
a menace to health. 

Not only this intestinal pouch, but still other remnants of the omphalo- 
mesenteric duct occasionally plague their possessors. Malformations of that 
origin have been thought sufficiently important for classification as follows: 
(i) Pervious fistula running the full length of the duct. (2) Umbilical sinus. 
(3) Umbilical cyst. (4) Enterocystoma. (5) Fibrous cord attaching the 
umbilicus to the ileum. (6) Meckel’s diverticulum. 

The defect most often encountered is the diverticulum. At autopsy its 
incidence is roundly 2 per cent ; and, oddly enough, it persists more often in 
the male sex. Thus, of the 19 patients in this report, 17 were boys and two 
were girls. 

R. H. Fitz,- the pioneer American investigator of the clinical manifesta- 
tions attributed to the vermiform appendix, took a deep interest in the com- 
parable intestinal complications caused by Meckel’s diverticulum. In the mature 
opinion of Fitz ; “We owe to Meckel not only the almost universal acceptance 
of his theory of origin of the pouch in question, but also are indebted to him 
for calling conspicuous attention to its importance in the causation of serious 
disease.” 

Submitted for publication January 30, 1940. 

* An admirable account of tbe embryology of the umbilical region will be found in 
Prof. Max Brodel’s Chapter i of Cullen’s Monograph on “The Umbilicus.” Saunders, 
Philadelphia and London. 1916. 
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Pathologic Anatomy . — The resection of a gigantic specimen, described in 
the first of the appended case reports, excited my interest in Meckel’s diver- 
ticulum. Consequently, pertinent cases of my own, as well as those operated 
upon by my colleagues at the Children’s Hospital, were collected. Together, 
they formed a series worthy of analysis. 

The specimen just mentioned (Case i), which measured 38 inches in 
length, was longer than any of which we have found record. Molh’* described 



Fig. 1. — Case i: Drawing of the giant diverticulum (duplex ileum) as 
it appeared at oper.ation. It measured 38)4 inches in length and was resected 
together with 37 inches of the adjacent ileum. Inset (h) shows the point of 
origin of the diverticulum and the large rugae of its mucosa, resembling, 
identically, those of the stomach mucosa, also the large perforating ulcer at 
the distal end of the resected ileum. 

a diverticulum 33^ inches long in an infant five months old. Previously, 
Pollard'* had reported a newborn with a diverticulum of 36 inches long that 
began 24 inches below the pylorus and ended as a huge culdesac in the um- 
bilical cord. The term “duplex ileum” is applicable to a large intramesenteric 
diverticulum, such as the specimen of Moll, Pollai'd, and the one shown in 
Figures l and lA. 

True diverticula represent a continuation of the intestine, and their walls 
contain the same histologic structures as those of the intestine. False diver- 
ticula, on the contrary, do not possess a muscular coat. Utilizing this criterion, 
it has been established that intramesenteric diverticula belong to the true 
variety; yet, it is diflUult to explain their peculiar location. Theories, to be 
sure, have been advanced to account for the transposition of the pouch ; and, 
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because it is the most satisfactory, the hypothesis of Moll should be quoted. 
Initially in the embryo, he argues, the diverticulum always springs from the 
antimesenteric side of the intestine, and has a mesodiverticulum through which 
runs the vitelline (omphalomesenteric) artery. As involution proceeds to 
obliterate this blood vessel, it becomes shorter and shorter. Sometimes, Moll 
believes, the resultant traction draws the diverticulum upwards toward the 
border of the mesentery, tangential to the bowel. Then adhesions form, the 
previous vascular supply disappears, and a new one develops from arteries in 
the intestine. Furthermore, Moll assumes that long diverticula are caused by 
the premature withdrawal of the bowel away from the umbilical region, toward 
the peritoneal cavity. 

The mucosa in the specimen in Case i was identical with gastric mucous 



L 



Fig I A — Case i: Photogtapli of the gross 'Specimen of the resected duertic- 
uluni and the adjacent ileum. 


membrane. In keeping with the observations of Curd'’ and others, the ulcera- 
tion in this instance did not lie within the heterotopic gastric tissue, but in 
the adjacent ileum opposite the mouth of the diverticulum. Everyone agrees 
that lesions of this type are caused by the hydrochloric acid and pepsin which 
the heterotopic mucosa secretes. Ulceration, however, has been observed in 
diverticula where no trace of gastric mucosal histology was demonstrable. 

No matter what their causation, ulcers may bleed, perforate, and initiate 
a peritonitis. Of exceptional interest is the case reported by Greenblatt, Fund 
and Chaney” in which a tumor of the diverticulum was mistaken for a duodenal 
ulcer, and after its removal the diverticulum was found to contain gastric 
mucosa, Brunner's glands, pancreatic tissue and a structure resembling a 
biliary duct. Other types of tumors, too. have been traced to the diverticulum ; 
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Mathews® reported a malignant leiomyoma, Kadinsky, a “carcinoid” tumor, 
and Wisely, a medullary carcinoma. 

The relative frequency of the familiar complications caused by Meckel’s 
diverticulum is illustrated in the study of 201 cases by Miller and Wallace" : 
(i) Ulcers with hemorrhage, perforation, or both, occurred in 93 cases. (2) 
Intussusception in 63. (3) Other types of ileus in 26. (4) Acute inflam- 

mation in ten. (5) Miscellaneous complications in nine. 

Our own, much smaller, series includes representatives of all these groups. 
Hemorrhage, which is always conspicuous in analytic reports of this kind. 



Fig. 2 . — Case 2 ; Drawing showing a Meckel’s diverticulum, the distal 
end of which had become adherent to the undersurface of the mesentery. 

Inset (I)) shows, diagrammatically, the gross pathology at the site of its de- 
tachment, which resulted in the tearing of a blood vessel and consequent 
intra-abdominal hemorrhage. 

had an unusual, if not unique, causation in Case 2. There, upon opening 
the abdomen, free blood escaped, and the terminal ileum was apparently full 
of blood. As the operation progressed, the distal end of the diverticulum was 
found located beneath the mesentery, pulled into a pocket where it had been 
fastened by adhesions. For some reason, unidentified, the adhesions had 
broken loose at one point, and a small mesenteric vessel had been torn across. 
A ligation of the vessel controlled the hemorrhage completely. 

Harkins® estimated that intussusception accounted for 17 per cent of the 
complications attributable to jMeckel’s diverticulum. The complex character 
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of the mechanism at times is illustrated by Cases ii, 12 and 13. In Case ii, 
one foot of small intestine had telescoped into the ileum, and this, in turn, 
had passed through the ileocecal valve. The ascending colon also had tele- 
scoped into the transverse colon as far as the splenic flexure. 

When a remnant of the omphalomesenteric duct provokes vovulus in a 
child, the prognosis is less favorable than with this type of ileus in an adult. 
A profound circulatory disturbance quickly leads to gangrene and peritonitis. 
The outlook is particularly serious if the twist has been initiated by a cord 

attaching the ileum to the um- 
bilicus, to a viscus or to the 
mesentery. Death was the result 
of such a mechanism in Case 14. 

Of course, bands may cause 
obstruction other than volvulus. 
Thus in Cases 7 and 8, a segment 
of ileum had become obstructed 
at two different levels as it looped 
under a fibrous cord derived from 
a Meckel’s diverticulum. In Case 
7, the cord was attached to the 
convex surface of the ileum just 
above the higher level of obstruc- 
tion, and passed over the intestine 
a second time near the ileocecal 
valve. Slwrtly after the band 
was cut, the intestine resumed 
its normal color. 

Prenatal complications are ex- 
emplified in Case 15, where 
death, 17 hours after birth, was 
due to gangrene of the diverticulum. Boikan,^® in making report of a similar 
situation, which he called “meconium peritonitis,” has reviewed the literature 
on this subject. 

The umbilical fistulae of Cases 18 and 19 are examples of one of the most 
interesting, but least common, complications. Embryologists have not been 
able to explain satisfactorily the rare finding, in Case 18, of gastric mucous 
membrane lining the umbilical end of the pouch and small intestine mucous 
membrane lining the ilial end (Fig. 5). 

Other congenital defects, associated with cases in this series, were pyloric 
stenosis (Case 9), for which an operation had been previously performed ; and 
mongolianism (Case 17)' Christie^^ noted additional abnormalities in more 
than 30 per cent of his 63 cases of persistent diverticula. 

Comment. — The vast majority of diverticula lie free in the peritoneal 
cavity and, therefore, give no inconvenience. Although a blind ijouch, it seldom 
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entraps foreign bodies; through its wide mouth they have an easy exit into 
the lumen of the bowel. In this respect the diverticulum differs from the ap- 
pendix but, like the appendix, it frequently becomes the seat of an inflammatory 
process; and the resulting symptoms are so much alike, in both instances, 
that they may rarely he distinguished. In Case 6 chronic diverticulitis was 
mistaken for appendicitis. 

Nearly always, the prevalent symptoms arise from one of the various com- 
plications to which the diverticulum is subject. Thus, it has been found among 
the contents of a hernial sac — inguinal, femoral or umbilical. Symptoms at 
other times are referable to the ulceration ; bleeding and perforation have al- 
ready been discussed. Likewise, in the section on pathologic anatomy, the 
intimate relationship between the diverticulum and intestinal obstruction was 



Fig. 4. — Case 7: Drawing showing the operative pathology in this instance 
of Meckel’s diverticulum, the fibrous tip of which had become attached to the 
root of the mesentery resulting in the obstruction of tbe terminal ileum at 
two levels. 


considered, and it follows that frequently symptoms of ileus alone are present 
when, in reality, a persistent diverticulum is the root of the trouble. 

So variable, indeed, are the complications in question, that, whenever the 
surgeon is called upon to treat an abdominal emergency, especially during 
childhood, the preliminary diagnosis should take into account a persistent diver- 
ticulum as the basic factor in the problem ; and, at the time of operation, ex- 
ploration should always establish the jiresence or absence of this structure. 

The clinical manifestations, never specific, merely point to a severe dis- 
turbance somewhere within the abdomen, which becomes distended and ex- 
hibits mvfscular rigidity either locally or generally. Most significant among 
the subjective symptoms are pain, nausea and vomiting, sometimes constipa- 
tion, more often small evacuations containing blood. The laboratory findings 
may indicate an anemia (hemoglobin in this series varied from 25 to 105 per 
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cent) or an infection (leukocytes varied from 6,000 to 25,000) ; but, on the 
whole, the blood picture proves to be helpful in diagnosis only when integrated 
with the facts gathered from the history and physical examination of the 
patient. Radiography has a very limited usefulness. In Case 5, to be sure, 



Fig. 5. — Case i8: Drawing showing the operative pathology of an 
iimhilical sinus which connected with a Meckel’s diverticulum. 


the correct diagnosis was made by the roentgenologist, yet this experience 
suggested nothing in the way of a principle capable of wide application. 

The period of time elapsing between the onset of symptoms and the req- 
uisite surgical operation, varied from a few hours to several years in this 
series of cases. A review of the records demonstrates, as could be predicted, 
that the duration of the illness and the efficacy of surgery have a direct re- 



Fig. 6. — Case ig: Drawing showing the operative 
pathology in an instance of an umbilical fecal fistula which 
connected with a Meckel's diverticulum. 


lationship. Early diagnosis promotes a smooth convalescence and recovery. 
But, technical factors also enter largely into the character of the results the 
surgeon obtains. Anyone who has merely seen a diverticulum of the usual 
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type at autopsy or a chance finding during a celiotomy will be impressed with 
its resemblance to the vermiform appendix; and he may assume that the 
removal of either structure should be equally simple. That conclusion, how- 
ever, overlooks the fact that, usually, multiple pathology must be treated when 
a diverticulum becomes the indication for an operation. 

And, besides, the technic of appendicectomy differs notably from that of 
removal of a diverticulum, even when the underlying pathology consists of 
nothing more than an acute inflammation. Hudson^- has correctly emphasized 
the risks, especially in children, of inverting a diverticulum stump with a 
purse string suture. Too often, as in Case 6, edema and occlusion of the bowel 
cause death. To avert that result, the aperture in the intestinal wall after 
removal of a diverticulum should be closed in layers, transverse to the long 
axis of the bowel, just as after the intestine has been opened to remove a 
polyp or a foreign body. 

Mortality . — Among the 19 cases in this series, there were seven deaths, a 
mortality of approximately 37 per cent. The youngest patient was a newborn 
infant, tbe oldest a child of eight years. The ages of these children increased 
the surgical hazards, especially since some of the operations were performed 
before present-day facilities became available to combat under-nourishment, 
hemorrhage, acidosis and dehydration. 

SUMMARY AND CONCLUSIONS 

The analysis of 19 celiotomies upon children, occasioned by persistent 
Meckel’s diverticula, includes the description of a specimen, longer than any 
previously reported — a “duplex ileum.” Other cases illustrate the familiar 
complications attributable to this vestigial structure — hemondiage, ulceration, 
perforation, peritonitis, intussusception, volvulus, intestinal obstruction, um- 
bilical sinus, and umbilical fecal fistula. Gangrene in one instance occurred 
during intra-uterine life, so-called “meconium peritonitis.” 

The surgeon should never overlook a diverticulum as the possible source 
of the trouble whenever he is called upon to treat an acute abdominal emergency 
during childhood. In abdominal section for acute intestinal obstruction, where 
symptoms do not call for exploration of a particular portion, the incision should 
be made in the right lower quadrant. The region of the umbilicus and the 
terminal three feet of the ileum should receive first attention. If a band is 
found, it is most likely the remains of a persistent vitelline duct or an omphalo- 
mesenteric vessel. The pediatrician must also bear this diagnosis in mind when 
faced with cases of indefinite abdominal pain accompanied by periodic mild 
anemia and low grade, unexplained fever. 

The postoperative result was recovery in 12, and death in seven cases. 
Inversion of the stump with a purse string suture, responsible for one fatality, 
is a hazardous procedure in children, because subsequent edema may com- 
pletely block the lumen of the intestine. Only by early operation, can a satis- 
factory mortality rate be obtained. 
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Winternitz,^ in 1912, advanced the opinion that primary tuberculosis of 
the spleen may not mean that the spleen is the portal of entry of the organism, 
or the first tissue of the body in which the disease manifests itself, but that 
the tuberculous process may localize itself in the spleen which acts as a focus 
for dissemination of the tubercle bacilli, and that the original focus may re- 
main entirely quiescent. In a careful analysis of 51 cases of tuberculosis of 
the spleen, he found two instances in which the skin showed evidences of 
purpura or ecchymosis. 

The case of miliary tuberculosis of the spleen, herewith reported, showed 
no tuberculous lesions arrested or active in any other part of the body, and 
would very appropriately he placed in the classification of Winternitz’s pri- 
mary tuberculosis of the spleen. Another salient feature in this case was the 
fulminating character of the blood platelet disappearance, and their rapid 
reappearance following splenectomy. In view of the fact that the spleen was 
the only organ showing manifestations of miliary tuberculosis, the casual re- 
lation that miliary tuberculosis of the spleen appears to bear to acute thrombo- 
penic purpura hemorrhagica is demonstrated by this case. 

Purpuric diatheses, in association with tuberculosis, has been described in 
adults, and many pathologists have felt that the purpura was secondary to a 
toxemia. Bauch,- in 1916, reported three instances of purpura in adults with 
pulmonary tuberculosis, and his opinion was that the tubercle bacilli, or their 
toxins, acted as irritants to the endothelium of the cutaneous vessels and pro- 
duced the hemorrhagic or purpuric spots. Another theory that Bauch has 
advanced is that the blood vessels may have undergone hyaline or am)doid 
changes with the resultant purpuric manifestations. Garin,'’’ in 1920, in review- 
ing 26 cases, felt that the hemorrhagic purpura was secondary to the tuberculo- 
sis. Pratsicas,’’ in 1924, reported four cases, all of wbom were found to have 
enlarged spleens, and in each instance exhibited purpuric manifestations — all 
cases came to autopsy. The ages given in three of the cases were 22, 22 and 
23, respectively. Pratsicas believed that in two cases the cutaneous hemor- 
rhages were embolic and in the third case the result of disseminated miliary 
tuberculosis. Villa,^ in 1928, reported a singular observation in a female. 

Submitted for publication September 13, 1930- 

57 



WEINER AND CARTER 


Anmls of SurKcrv 
January, 1041 


age 38, who, aftei being confined to the hospital for two weeks, began to bleed 
from the gums, developed epistaxis, hematuiia and melena, purpura on the 
body, and had an enlarged spleen and a reduced platelet count. The patient 
died five days after the purpuric manifestations appeared. Autopsy revealed 
evidences of miliary tuberculosis. Winternitz specifically states that all cases 
of tuberculosis of the spleen not operated upon died. Fifty-nine per cent of 
the cases who had splenectomies performed, survived. Kellert,*’ in 1931, 
repoits a case of miliary tuberculosis of the spleen associated with thrombo- 
penic purpura, in which instance the spleen was removed and the patient re- 
covered. This was similar to the case herewith reported, except for the lesion 
of the lung. Andrus and Holman,'^ in 1939, leported 12 cases of thrombo- 
cytopenic purpuia that recoveied from the blood disorder following splenec- 
tomy. The case herewith reported, of miliar)^ tuberculosis of the spleen with a 
fulminating thrombocytopenic purpura, also made a complete recovery following 
splenectomy. 

Case Report. — Hosp No. V-6709: C B., male, age 42, was admitted to the 
Gouverneur Hospital, April 28, 1938, complaining of epista.xis and ecchymosis of the 
skin, of three days’ duration. His mother died from hypertension, otherwise the family 
history was irrelevant. He had had the usual childhood diseases. He had been operated 
upon for glaucoma, at the age of nine; and had had an hemorrhoidectomy performed 
nine years ago. Negative venereal history. 

The patient had been perfectly well until April 19, 1938 (three days prior to ad- 
mission), when he noticed large blotches on his right arm He was suddenly awakened 
the same night by what the patient desciibed as “a sensation of feeling bloody pimples 
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on his lips and mouth.” The following morning he had a nose bleed, and black and 
blue as well as red spots appeared over his entire body. His condition became rapidly 
worse, and he complained of a tight sensation (pressure) over his entire head, and 
weakness. Just before admission to the hospital, he noticed that his urine was bloody. 

Physical Examination. — Patient is acutely ill ; hemic component good. Eyes : Right, 
cataract; left, previous glaucoma operation. Nose; Bloody crusts in right nasal passage. 
Mouth ; Small ecchymotic spots present on lips, soft and hard palate and tongue. Neck ; 
No adenopathy noted. Heart and lungs: Negative. Abdomen: Soft. No tumor mass 
palpable. Liver and spleen not enlarged. Neurologic status; Normal. Rectal examina- 
tion; Negative. Skin: Large, painless ecchymotic areas over upper extremities and on 
right great toe. Smaller areas present over entire body — more purpuric than ecchymotic. 
Blood pressure preoperatively was 115-120/80, Postoperatively 11&-132/80. Roentgeno- 
logic e.xamination of the chest was negative for tuberculosis. Diagnosis: Acute thrombo- 
cytopenic purpura hemorrhagica. 



Fig. I. — Gross Pathology of Spleen: The viscus measured 14x9x4 cm. and 
weighed 237 grams. The surface was smooth except in one area where there 
was a fibrous thickening about i cm. wide. The hilus appears normal. On sec- 
tion, the spleen cuts with resistance, and throughout there appears to be marked 
hyperplasia of the lymphatic structures. Nodules varying in size from i Mm. to 
I cm. are seen, many are confluent. No necrotic or caseous areas were found. 
The capsule appeared to be normal. 


Recommendation. — (i) Conservative and expectant — which may lead to a remission 
of the acute stage. However, the danger in the method is the possibility of a cerebral 
hemorrhage or hemorrhage into some other vital organ. (2) Splenectomy — which is 
curative in majority of the cases, which latter was elected. 

Operation. — April 26, 1938. Dr. Rupert F. Carter; Routine splenectomy. Con- 
valescence was normal. Patient received 400 cc. of blood on the day of the operation, 
300 cc. on April 27, 1938, and 350 cc. April 29, 1938. 

Pathologic E.ramination. — Gross: Path. No. 4114. Drs. M. Kopel and D. Symmers ; 
The spleen measured 14x9x4 cm. and weighed 237 grams. The surface was smooth 
except in one area where there was a fibrous thickening about i cm. wide. The hilus 
appeared normal. On section, the spleen cut with resistance, and throughout there ap- 
peared to be marked hyperplasia of the lymphatic structures. Nodules varying in size 
from I Mm. to i cm. were noted, many confluent. No necrotic or caseous areas were 
found. The capsule appeared to be normal (Fig, i). 

Microscopically, the capsule and trabeculae appeared thickened and fibrous; pulp 
congested with red cells ; sinuses dilated ; malpighian corpuscles hyperplastic ; central 
arteries of the malpighian corpuscles thickened (Fig. 2). Pathologic Diagnosis: Miliary 
tuberculosis of the spleen. 

Polloiv-Up Record. — Readmitted, April ii, 1939, for check-up examination. The 
patient had gained weight; general condition good; no complaint; feels well. A roent- 
genogram of the chest showed the heart slightly enlarged to the left. Slight accentua- 
tion of the aorta. Hilus markings increased. Lungs; Increased pulmonic markings 
throughout. Interlobar pleura is visualized. Diaphragm normal. Costophrenic spaces 
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clear. Follow-Up Conclusions: Slightly enlarged heart. Secondary congestive lung 
changes. 

Laboratory Data . — Amount of urine in 24 hours — 1,100 cc. Vitamin C in 24-hour 
urine 34.1 mg. Vitamin C in 100 cc. of urine — 3.1 mg. Stool — negative. Sputum — 
negative for tubercle bacilli. Sediment rate — nine millimeters in one hour. 

Blood E.rawinalion.— April 20, 1939; Hemoglobin 96 per cent; R.B.C. 5,070,000; 
W.B.C. 9,400; nonsegmented polys, s; segmented polys. 28; eosinophiles 3; basophiles i; 
lymphocytes 52; monocytes 12; platelets 320,000. 

The platelet count is normal. Relative lymphocytosis and mononucleosis is what 
one would expect to find in a patient who has had a splenectomy for miliary tuberculosis. 



I'lG. 2 . — Pliotomicrograph sbowinir, scattered tlirougbout the spleen, 
numerous centrally pink-stained tubercles, surrounded by epithelioid cells ac- 
companied by Lanjrnan’s giant cells. Some of these are surrounded by a 
wall of lymphocytes, others by a thin fibrous tissue capsule. Diagnosis: 

Miliary tuberculosis or the spleen. 

Montoux test; Right forearm (1/1,000)— 24 hours— i plus; 48 hours— i plus. Bleed- 
ing time — 3 min., 10 sec. Coagulation time — 4 min., 20 sec. 

Fragility test (Rumpcl-Lecd) : Four petechial areas in area three inches below 
tourniquet (normal manifestation). R.B.C. fragility hemolysis begins at 0.40 per cent 
and ends at 0.28 per cent — indicating decreased fragility (normal fragility 0.34 to 0.44). 

SUMMARY 

(1) A case of tuberculosis of the spleen (with miliary tubercles) asso- 
ciated with acute thrombopenic purpura is presented. 

(2) Splenectomy was followed b}' complete recovery. 

(3) A check-up blood examination, one year later, revealed a normal 
platelet count and a relative lymphocytosis. 

(4) The general condition of the patient is good, and he has gained 40 
pounds during the past year. 
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Elliot/ in 1904, postulated that adrenalin mimicked the action of the 
sympathetic nerves, and even suggested that adrenalin might act as the inter- 
mediate agent between nerve ending and the organ. This conception later 
received much support and was greatly enlarged by the contributions of 
Loewi,-’® Dale,'^’®’®’" and many others. 

In 1906, Dale® first showed the capacity for ergot preparations to abolish 
this sympathetic effect. In other words, ergot preparations have the quality of 
preventing the action of adrejialfn. According to Barger,® the preparation 
used by Dale was chrysotoxin, which contained 2 per cent of ergotoxine, and 
this latter is undoubtedly the effective substance. The isolation of ergotoxine 
by Barger and Carr,’-® the same year, made possible a more precise and effi- 
cient application of this principle, and this was further supplemented by the 
discovery of ergotamine, in 1920, by Stoll. Ergotoxine and ergotamine have 
similar pharmacologic actions (Clark’®). 

In 1927, Navratil’® showed that stimulation of an accelerator nerve of an 
ergotaminized heart still results in the production of the accelerating substance, 
adrenalin, but it does not show the usual action upon tlie heart. Tliis might be 
interpreted by considering that ergotamine occupies certain pattern-cell recep- 
tors, thereby pi'eventing the adsorption of adrenalin on these same receptors 
so that no accelerating effect can take place. 

The pharmacologic literature concerning the ergot alkaloids is unusually 
extensive and well l^nown, but an)^ clinical application finds rather uncertain 
support from the frequently confusing and sometimes conflicting contribu- 
tions. The observations reported in this investigation bring definite clinical 
evidence regarding the ergotoxine-ergotamine-adrenalin relationship. One of 
the most distressing phenomena in the surgical management of thyrotoxicosis 
is the associated tachycardia. This fact is so well known among surgeons that 
any further discussion would be superfluous. However, a study of the opera- 
tive and postoperative periods of patients subjected to thyroidectomy offers 
ample evidence to confirm this clinical e.xperience. In an effort to minimize 
this cardiac reaction to surgery the following rat ionale was evolved which 

* An abstract of this paper was read before the American Society for Pharmacology 
and Experimental Therapeutics, Toronto, Ontaria, April, 1939. 

Submitted for publication August 4, 1939- 
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led lo the use of ergotoxine and ergotamine in a series of cases of thyroidec- 
tomies for thyrotoxicosis. 

In the surgical treatment of thyrotoxicosis there are two periods during 
which tachycardia becomes a most serious and alarming manifestation: (i) 
During operation. (2) Twenty-four to 72 hours postoperatively — the period 
of so-called crises. 

The tachycardia occurring during operation is not susceptible of explana- 
tion on the basis of thyroxin activity alone, because thyroxin effects ought not 
to appear for at least 12 hours, and usually are evident only after 24 to 36 
hours. This tachycardia, then, would seem best explained by an increased 
output of adrenalin as a result of the subjective sensations of anxiety, fear, 
etc., and those objective considerations of trauma, blood loss, anoxia, etc. This 
excess would have the most pronounced effect upon the cardiac rate because 
thyroxin specifically potentiates the action of adrenalin on the specific tissue 
or the myocardium. 

On the other hand, the tachycardia occurring during the crises might very 
properly be explained upon the basis of a thyroxin effect because of its 
operative release 24 to 72 hours previously, and the potentiation of a relatively 
normal adrenalin production. Therefore, in the operative reaction, adrenalin 
is a major factor and thyroxin a minor one, while in the crises, thyroxin is 
the major factor and adrenalin the minor one. 

Accordingly, the operative tachycardia should be susceptible to more effi- 
cient control by ergotoxine and ergotamine than that of the postoperative 
period — this has been found to be the case. Incidentally, in the cases presented, 
ergotoxine and ergotamine had no effect on the anoxic tachycardia, and they 
illustrate rather clearly the high value, in fact, the necessity for a supplemental 
oxygen supply in postoperative cases of thyrotoxicosis. The last 15 consecu- 
tive cases of thyrotoxicosis observed form the basis of this report and the 
response obtained was interpreted as favorable in all instances. The details of 
five cases are herewith presented to illustrate the different reactions en- 
countered during this investigation, and to exemplify the experiences with the 
cases thus far observed. 


CASE REPORTS 

Case I. — Met. No. 966: L. D., white, female, age 56, was admitted to the Metropoli- 
tan Hospital, Januarj" 23, 1939, with a basal metabolic rate of plus 53, and a pulse 
rate of 118. Under iodine therapj- and usual preoperative regimen the pulse rate gradu- 
ally fell ; on Februarj-, the basal metabolic rate was plus 40, on the seventh, plus 36, and 
on the ninth, plus 19. 

Under cyclopropane anesthesia, operation was begun at 9:20 a.m., February 14. At 
10:35 A-M. the pulse rate had risen to 120 and 54 nig. ergotamine was administered. 
Operation was completed at ii :oo and the pulse rate had fallen to 96. 

The next morning, at 9:00 a.ji., the temperature was 106° F., and the pulse rate 
no. The next afternoon, at 5:00 p.m., the temperature was 105.4° F-. and the pulse 
rate 120. That evening, at 10:00 p.m., the temperature was 105.4° F.. and the pulse rate 
no. In view of these temperatures, the pulse rate remained relativeh- low (Qiart i). 
Tiiis pulse stability is probably related to three spaced doses of ergotamine during this 
time. 
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This case illustrates fair operative and good postoperative control of the 
pulse rate by ergotamine. 

Case 2.— Hosp. No. 7681 : A, O’L., white, female, age 48, was admitted to the 
Flower-Fifth Avenue Hospital, November 15, 1938, with a one-month history of ill- 
ness. E.xophthalmos was present ; the basal metabolic rate before admission was plus 
70 and the pulse rate 120. Under iodine therapj'^ and usual preoperative regimen the 
pulse rate varied between 120 and 134 during the first week. On November 23, the basal 



CiivKT 1. — Met. IIosp. No. 966: Shows rather good operative and postoperative 
control of pulse rate hy ergotamine. 


metabolic rate was plus 46. The pulse rate gradually became slower, to remain within 
90—100 division j on December 2, the basal metabolic rate was plus 2r, on December 
6, plus 20. The pulse rate was unstable most of the time. 

On December 7, anesthesia with cyclopropane was begun at 2:18 p.m., when a high 
initial pulse rate appeared but which immediately came down on induction of anesthesia. 
At 2 -.42 P.M., the pulse rate had risen to 120, and Ya mg. ergotamine was administered. 
In ten minutes the pulse rate was 108 and remained relatively well controlled and 
stabilized until operation was completed, at 3:45 P-M- At 3 :55 P-M., the airway was re- 
moved and the pulse rose to 120 and remained in this vicinity for 48 hours. 

This persistent high pulse level remained on an even plateau until the intio- 
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duction of intranasal oxygen, 48 hours later. This supplemental supply of oxygen resulted 
in a fall in pulse rate to 100 and then to 84, with a temporary rise when the oxygen was 
discontinued (Chart 2). The pulse rate during this 48-hour period was high but well 
stabilized, and the stability was attributed to four doses of ergotamine during this time, 
while the tachycardia would appear to be due to anoxia. 

This patient illustrated singularly well the fact that ergotamine (or ergo- 
toxine) had no effect on the tachycardia of anoxia, and that by this therapy 



remaining to a relatively level plateau until the administration of intranasal oxygen, 48 hours later. 
This shows that an anoxic pulse is not effected by ergotamine. 

the Operative and postoperative pulse is more stable and better controlled than 
that of the preoperative period. 

Case 3. — Hosp. No. 1514: B. T., white, female, age 40, was admitted to the Flower- 
Fifth Avenue Hospital, March 5, 1939, with a two-month history. There had been no 
exopbtbalmos but the basal metabolic rate was plus 60 on January 25, 1939. The symp- 
toms entirely subsided under iodine therapj". She remained quite well for a few weeks 
but soon became worse. On March 7, the basal metabolic rate was plus 25, on March 
15. plus 36. 

Her pulse rate was unstable during this period and gradually increased in rate. 
Her condition did not improve with iodine therapy and operation was performed, April 
f. 1939 - The operation started at io;i8 a.m. (cyclopropane anesthesia), with an 
initial pulse rate of 90. At 10:55 a.m., the pulse rate had climbed to 154 when mg. 
ergotamine was administered. Sixteen minutes later the pulse was 90. The pulse re- 
mained relatively well controlled, fluctuating between 105 and 130; at 12:44 tbe 
ergotamine was repeated. The operation was completed at 12 :53 p.m., having required 
two hours, 35 minutes. 

For sonic time the pulse rate did not exceed 120. Ergotamine (I 4 mg.) 
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at 6 :oo tliat evening and again at midnight. However, the next morning at 6 :oo a.m. the 
pulse had risen to i6o. Ergotamine was given again, but no definite effect was observed; 
at 7:30 A.M. the pulse rate had risen to 176 and the temperature to 105° F. Those in 



attendance felt that this was undoubtedly, at least in part, a reaction to a mechanical 
anoxia ; despite attempt at increasing oxygen supply, the patient expired about i .00 p.m. 
(Chart 3). 
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Notwithstanding the unfortunate outcome of this case, ergotamine seems 
to have exerted a very definite control of the operative tachycardia and even 
the postoperative reaction until evidences of anoxia became very pronounced. 

Case 4. — Met. No. 1189: M. D., white, female, age 62, was admitted to the Metropoli- 
tan Hospital, January 27, 1939. On February 6, the basal metabolic rate was plus 51. 
Under iodine therapy and the usual preoperative regimen the basal metabolic rate fell to 
plus 23 by February 20; during this intervening period the pulse rate fluctuated between 
108 and 80. 

Operation was begun at 9:00 a.m., February 21, and at 9:50 a.m., the pulse rate had 
risen to. 126, so that yi mg. ergotamine was administered; at 10:00 a.m., the pulse was 
90, remaining relatively well controlled until the operation was completed at 10:20 a.m. 



The patient received mg. ergotamine five times during the course of the ne.xt 
48 hours. This maintained the postoperative pulse rate on a relatively level plateau, 
which gradually fell to below 100 on the fourth postoperative day. In this instance, the 
temperature was 104.4° F., while the pulse rate remained under 120 (Chart 4). 

This case shows good control of the peak pulse rise during operation and 
a relatively stable pulse rate postoperatively, which stands in marked contrast 
to its preoperative instability. 

Case 5. — Met. No. 731 : W. P., white, male, age 38, was admitted to the Aletropoli- 
tan Plospital, January 18, 1939. The basal metabolic rate was plus 38 on January 20; 
on February i, plus 35. and on February 9, plus 2. During this period the patient re- 
ceived iodine therapy and the usual preoperative regimen. 

Operation, February 14, under cyclopropane, was begun at 11:35 A.jr., when the 
pulse rate was 80. At i :3o p.ii., the pulse had risen to 156; mg. ergotamine was ad- 
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ministered, and at i :45 p.m., the pulse rate had fallen to no, at which time operation was 
completed. 

The pulse rate at midnight was go, when H mg. ergotamine was administered. The 
ne.xt morning it had risen to ii8; after mg. ergotamine was given, the pulse rate 
fell during early afternoon to below loo. The subsequent convalescence was uneventful 
(Chart S). 

This case illustrates a well-controlled peak operative rise with a rather 
stable pulse reaction postoperatively under two doses of ergotamine. 



Discussion . — In 1913, Forcheimer^^ suggested the use of quinine and ergot 
in thyrotoxicosis in the preparation of patients for operation. Merke^"’ recom- 
mended the use of ergotamine for the postoperative tachycardia following 
thyroidectomy, and reported several cases with beneficial results. This is the 
only reference to the use of ergot alkaloids in the surgical care of thyrotoxicosis 
noted in the literature and, as already mentioned, is concerned only with the 
postoperative period. 

The medical treatment of thyrotoxicosis by means of ergotamine has had 
considerable application, but it would seem with rather indifferent results. 
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The first extensive clinical use of ergot alkaloids in the medical treatment 
of thyrotoxicosis was initiated by Adlersberg and Forges/® in 1924, and they 
reported/^ in 1925, a series of cases with beneficial results following the use 
of the recently isolated ergot alkaloid, ergotamine. They reported another 
series of cases^® in 1930, in which they showed a definite improvement in over 
one-half those treated. In 1931, Youmans and Trimble^® reported some very 
interesting results. They found that the effect of ergotamine on the pulse 
rate was much more pronounced than the effect on the blood pressure. They, 
and others, report a slowing of the pulse in thyrotoxicosis which was more 
pronounced than in normal controls. The explanation for the lack of a more 
extensive application of this experience is probably, in part at least, dependent 
on the relative ease with which a tolerance develops. However, the potentiat- 
ing action of thryroxin on adrenalin has not received from the surgeon or 
anesthetist the attention its essential and fundamental importance would seem 
to warrant. Some facts regarding this potentiating action seem worthy of 
mention. 

Clark-® gives some interesting statistics in this connection and makes the 
statement that adrenalin in a dilution of l in lO®* gives certain characteristic 
and recognizable effects, but a similar result can be produced in a dilution of 
I in 10^®* if a solution of thyroxin i in 10^® is used as well. This being true, 
the potentiating effect of thyroxin on adrenalin must be enormous. These 
dilutions, however, are not so surprising as it may seem at first sight, when 
it is recalled that i cc. of a solution in a dilution of i in 10^® will, in the case 
of adrenalin, contain 300,000 molecules, and in the case of thyroxin 100,000 
molecules. When these are distributed over the cells to be affected, it is 
obvious that an extremely small percentage of the cell surface could receive 
even a monoinolecular layer of the drug, and this area where the drug is ad- 
sorbed may be 'spoken of as the pattern cell receptor. These figures may help 
to make comprehensible the efficacy of doses as small as those employed. 

There is other evidence to suggest that such drugs as adrenalin, thyroxin, 
and ergotamine produce their effects by occupying cell receptors of a particu- 
lar pattern with a monoinolecular film. Andrus,-^ in 1932, and also Yater,-- 
showed that hearts of thyroxinized animals continue to beat much longer in 
vitro than normal ones, and this effect persists for hours; this, of course, 
suggests an effect directly upon the heart muscle, whereas, when a heart is 
treated with atropine and adrenalin, the tachycardia subsides very quickly 
after being set up in vitro. However, reference should be made at this point 
to the fact that some observers do not accept the slowing of the pulse rate in 
mammals by ergotamine. For example, Dale-® has shown that the efficiency 
of the cardiac accelerator antagonism b}'' ergotamine is not too well established 
in mammals although the extreme results reported b}"^ Otto®'* have not met 
with substantiation. In any event, his results are subject to a different inter- 
pretation because tlie effect ma}^ not be a nerve mechanism at all, and Andrus 

* The superior number of 10^ indicates one hundred million, and represents ten 
thousand million. 
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and Martin, in dogs and cats, have obtained quite opposite findings. These 
authors have shown that when both vagal nerves were sectioned in the neck, 
and atropine given, the subsequent use of ergotainine still slowed sinus rhythm, 
and in their experience, subsequent injection of adrenalin failed to produce 
cardiac acceleration. They conclude that ergotamine produces effects without 
any relation to the vagus. Andrus and Martin-® also showed that auriculoven- 
tricular conduction is depressed by ergotamine, with delay of transmission of 
excitatory processes in the auricle as shown by prolongation of the P — R 
interval in the electrocardiograph. Baur-^ has shown that ergotamine antag- 
onizes the effect of adrenalin on the amniotic membranes of a goose’s egg, 
which is totally lacking in nerve elements and, therefore, must represent a 
drug to muscle cell receptor mechanism of some kind. Rothlin-® has shown 
that the heart of ergotaminized animals is more sensitive to vagal stimuli than 
is that of the controls. 

In 1930, Matthes-® showed that ergotamine has a specific inhibiting action 
on cholinesterase, but this is not nearly as sensitive, or as intimate, as that of 
eserine, nor will it work in equally extreme dilutions. This strongly suggests 
that ergotamine, by its action on cholinesterase, delays the destruction of 
acetylcholine and, hence, markedly potentiates vagal effects. Rake and Mc- 
Eachern®® have shown that signs of hyperthyroidism in animals appeared only 
36 to 48 hours after medication was begun. This is important, because any 
excess thyroxin appearing during the operative procedure could not explain 
the concomitant rise in pulse rate. Moreover, Collip®^ states that it is impos- 
sible to show an elevation of the basal rate after thyroxin therapy before ten 
to 12 hours. Rake and McEachern®- also show that thyrotoxicosis in animals 
produces a decreased myocardial glycogen, but the heart showed no specific 
anatomic lesion, even after long continued use of thyroxin. Weller et al.^^ 
have rather definitely shown that there is no particular or specifically recogniz- 
able, morphologic myocardial lesion in thyrotoxicosis in humans. 

The various mechanisms in operation to cause tachycardia might be 
grouped under three headings : ( i ) Increased adrenalin outpouring as a result 
of central and peripheral stimulation. (2) Thyroxin potentiation of adrenalin 
pattern cell receptor relationship in the specific tissue or conducting mechanism 
of the heart. (3) The action of thyroxin itself on the heart. The action of 
ergotoxine and ergotamine should be useful in minimizing the action of the- 
first two with little, if any, effect on the third. In addition the vagal potentia- 
tion of ergotamine plays a definite role in the control of the tachycardia. This 
follows from the ergotamine-cholinesterase relationship resulting in enzyme 
inhibition and consequent prolongation of acetylcholine action. 

Other Effects of Ergotoxine and Ergotamine . — Youmans and Trimble®^ 
report no untoward effects in patients treated over quite long periods with 
ergotamine. According to Barger, the hanuful effects of therapeutic doses of 
ergotamine in a small percentage of subjects consist of slight giddiness, feeling 
of frontal pressure in the head, weariness, sometimes pain and soreness in the 
muscles, less frequently nausea and very rarely vomiting. 
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This brief discussion of the literature suggests that the tachycardia of 
thyrotoxicosis is not a compensating reaction but appears to be rather a fortui- 
tous and undesirable event. Clinical experience would seem to adequately 
substantiate this, as most observers concur that its presence, particularly if 
long continued, adds greatly to the gravity of the condition. In any event, 
regardless of the mechanism responsible for the beneficial results obtained with 
this therapy, the present investigation brings substantial clinical evidence that 
this tachycardia can be advantageously influenced during the surgical care of 
thyrotoxicosis by the ergot alkaloids, ergotoxine and ergotamine. 

CONCLUSIONS 

(1) The ergot alkaloids, ergotoxine and ergotamine, are definitely useful 
adjuncts to the surgical management of thyrotoxicosis. 

(2) The pulse rate in these cases seems better controlled than a compar- 
able series without ergotoxine-ergotamine therapy. 

(3) Ergotoxine and ergotamine have no recognizable effect on the tach- 
ycardia of anoxia. 

(4) A supplemental oxygen supply, especially postoperatively, is of the 
greatest value in the surgery of thyrotoxicosis. 

We wish to acknowledge our appreciation for the help received from Professor L. J. 
Boyd and Dr. David Scherf in the preparation of this communication, and to Miss 
Ethel Muller, Dr. W. T. Clark, and Mr. Alfonse LeMay for their services in the prepara- 
tion of the charts. 
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COEXISTING CARCINOMATA OF THYROID AND ABERRANT 
THYROID WITH REGIONAL METASTASES* 

Ahtiiur S. W. Touroff, M.D. 

New York, N. Y. 

Case Report. — L. C., white, female, age 23, unmarried, was admitted to the Medical 
Service of Beth Israel Hospital, July 7, 1938, suffering from bronchopneumonia of the 
right lower lobe. After this had subsided, the patient continued to have an irregular 
temperature ranging at times as high as 103° F. Diagnoses of infectious mononucleosis, 
typhoid, and typhus fever were entertained because of tlie associated symptomatology but 
were excluded by appropriate clinical and laboratory studies. Attention then was directed 
to an irregular, diffuse, clironic swelling in tlie right cervical region. This mass, whicli 
was first noted 12 years previously, when the patient was 11 years of age, had been grow- 
ing slowly in size. Two years after onset hoarseness, irritative cough, choking sensa- 
tions and dysphagia began. All symptoms had continued without interruption up to the 
present. A diagnosis of tuberculous lymphadenitis was made in 1935, and appeared to 
be supported by a roentgenogram of the chest, which at that time was stated to have 
revealed extensive thickening about the right hilar area and nodular infiltrations in both 
pulmonary fields. There had been no evidence of active pulmonary tuberculosis however, 
and the patient’s general condition had always been satisfactory. Two months prior to 
admission an abscess, which had developed in the midst of the cervical swelling following 
the local injection of some solution by her family physician, was incised and drained. Be- 
cause of the long-standing antecedent history of a mass, a biopsy was taken from the 
abscess cavity at the time, but was reported to reveal only “inflamed necrotic tissue.” 
The wound healed without incident. The remainder of the past history was irrelevant. 

Physical Examinalion . — On admission to the hospital, local examination revealed a 
chain of firm, painless, discrete and coalescing, globular masses extending along the right 
side of the neck, from the tip of the mastoid process to the clavicle. These masses, 
which paralleled the sternomastoid muscle, varied in diameter from one to three centi- 
meters. The chain, in its lower third, overlapped the right lobe of the thyroid gland. 
The individual nodules were freely movable and were especially prominent immediately 
below the angle of the jaw. At that point also, they extended deeply toward the floor 
of the mouth. The overlying skin was not adherent except in the upper cervical region 
at the site at which the preexisting abscess had been drained. There was some asym- 
metry of the right side of the face, apparently the result of an old injury to the facial 
nerve. This followed the first of two operations for posttraumatic ankylosis of the right 
temporomandibular joint at the age of seven and 14, respectively. Healed transverse 
scars related to these operations were present in the submandibular and preauricular 
areas. Aside from moderate enlargement of the right lobe of the thyroid and displacement 
of the upper portion of the trachea to the left, there were no other significant local 
findings. 

The febrile course subsided after four weeks without a definite diagnosis having 
been made, and in order to exclude the diagnosis of a localized form of Hodgkin’s disease, 
one of the cervical nodules was removed for pathologic examination. The report, bj' 
Dr. Alfred Plant, was as follows: 

Palholoffic Exatnimiion. — Gross: The specimen consists of a soft, cyanotic, en- 
capsulated mass, measuring 3.3x3.! x2.2 cm. On cut-surface many glassy, grayish protru- 

* Presented before the New York Surgical Society, November 22, 1939. Submitted 
for publication February 21, 1940. 
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sions with an average diameter of one millimeter and a number of larger indistinctly out- 
lined yellow areas are seen. 

Microscopically, the characteristic picture of papilloma of the thyroid was to be seen. 
The epithelium is mostly cuboidal. It is flattened in areas in which the stroma of the 
papillae is swollen. This stroma shows a variety of edematous and so-called hyaline 
changes. Varying degrees of metachromasia are seen in the stroma. Occasional small 
areas of calcification are noted. The stroma in some areas is inflamed; while in others, 
foreign body giant cells surround the crystal spaces. Small glandular areas resemble 
thyroid tissue. The adjoining lymph node tissue shows nothing unusual. Pathologic 
Diagnosis; Papilloma of thyroid (watch for recurrence). 

In view of the fact that this nodule had been situated at a point quite far lateral 
to, and well above, the thyroid gland it seemed logical to assume that it did not constitute 
a portion of the gland proper but represented a tumor situated within aberrant thyroid 
tissue. 



Fig. I. — Photomicrograph of a regional lymph node, identihed by presence of normal 
lymph follicles (indicated by arrows). Note invasion by papillary carcinoma (metastatic). 
(Low power) 


On September 23, 1938, the patient was transferred to the Surgical Service and 
operated upon, under the diagnosis of benign papillary tumor of aberrant thyroid tissue. 
Avertin, gas-oxygen-ether anesthesia were employed. Through a typical Kocher incision, 
the ribbon muscles were separated in the midline and retracted laterally. On explora- 
tion, the left lobe of the thyroid gland was normal, the right lobe was enlarged about 
SO per cent. The major portion of the latter was occupied by a rounded, firm, discrete, 
grayish-yellow tumor which measured about three centimeters in diameter. Attached 
to it, and extending downward behind the clavicle, was a chain of similarly rounded 
nodules ranging in diameter from one-half to three centimeters. Many of these nodules 
were in close relation to the lateral wall of the trachea and esophagus. A number of 
small, normal lymph nodes were noted among the tumor masses. Firmly wedged in 
the superior thoracic aperture, displacing the trachea far to the left side, and resting on 
the dome of the pleura, was a large nodule measuring about four centimeters in diameter. 
Extending upward from the right thyroid lobe, beneath the sternomastoid muscle and 
surrounding the carotid sheath, was a similar chain of tumor masses and lymph nodes. 
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In order to expose the lesion to its upper limit, the existing incision ^Yas curved upward 
and carried along the anterior border of the sternomastoid muscle almost to the mastoid 
process. The tumor masses, which ended at the lower border of the parotid gland, were 
found firmly attached to the carotid sheath and at a number of points appeared to infiltrate 
the overlying muscle. Beneath the ramus of the mandible, the masses extended mesially 
to the floor of the mouth and the hyoid bone. In the upper half of the operative field, 
there was considerable scarring as the result of three previous operative procedures (sub- 
mandibular arthroplasty, incision of abscess, and biopsy). 

The right lobe of the thyroid first was widely resected. This was followed by the 
excision of all visible tumor masses and lymph nodes, together with a considerable 
quantity of surrounding fat, upward to the lower border of the parotid gland and down- 
ward to the dome of the pleura. Neither the carotid artery nor jugular vein were 
sacrificed as these structures did not appear to be infiltrated and could be dissected free 
without undue difficulty. At the conclusion of operation, the right side of the trachea 
and esophagus and the carotid sheath were quite bare. A small gauze wick was placed 
down to the retroclavicular dead space and brought out through a stab wound behind 
the lower portion of the sternomastoid muscle. A second gauze wick, placed alongside 
the wall of the pharynx was brought out through the same stab wound. The ribbon 
muscles then were appro.ximated in the midline, and the subcutaneous tissues united with 
interrupted sutures. The skin was closed with clips. 

Sections taken from various parts of tlie specimen, including the right lobe of the 
thyroid, regional b'mph nodes, and the lateral cervical nodules, were reported by Doctor 
Plaut as follows: 

Pathologic Examination. — Microscopic: “Most of the sections reveal the picture of 
papillary tumor as described in the previous biopsy specimens. Some of the papillary 
masses are situated in almost entirelj' destroyed lymph nodes. Tliere is one piece of 
nontumorous lymph node. Occasionally, small areas of nonpapillary or only slightly 
papillary adenocarcinoma are seen.” Pathologic Diagnosis: “Papillary malignant tumor 
of thyroid and aberrant thyroid, metastasizing in lymph nodes.” 

The postoperative course was entirely uneventful, the wound healing by primary 
union. A prophylactic course of radiation, advised by tlie Department of Radiotherapy, 
was commenced on the tenth postoperative day and continued in the Out-Patient Depart- 
ment following the patient’s discharge from the hospital. Follow-up examination at the 
present time, 14 months after operation, reveals the operative wound to be well healed. 
There is no evidence of local recurrence or distant metastases. Roentgenologic examina- 
tion of the chest is negative, and the trachea, which formerl}’ was displaced toward 
the left side of the neck, is now in the midline. The patient has gained 14 pounds in 
weight, is in excellent general ph3'sical condition, and is entirely free of symptoms except 
for the persistence of some hoarseness. The latter is due to paralysis of the right vocal 
cord resulting from removal of a portion of the recurrent laryngeal nerve intimately 
involved in a mass of nodules alongside of the trachea and esophagus. 

Discussion. — In a recent review of the thyroid material of the Cleveland 
Clinic, George W. Crile, Jr., stated that of 13 cases of papillary tumor of 
lateral aberrant thyroid tissue, five were associated with similar tumors situ- 
ated within the thyroid gland proper. Cattell, also, has emphasized that in 
the presence of papillary lateral aberrant thyroid tumors, the thyroid gland 
proper is apt to contain one or more such lesions. The case which I have 
presented falls precisely into this group. In three of Crile’s cases the thyroid 
tumor was considered malignant but in each instance the patient’s course, 
following operation, has thus far been entirely satisfactory. Accordingl}'-, 
Crile emphasizes that it is extremely difficult and at times impossible to dis- 
tinguish between regional lymph nodes, invaded by metastatic papillary car- 
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cinonia arising in the thyroid gland proper, and multiple benign papillary 
tumors of aberrant thyroid tissue occurring concomitantly with benign papil- 
lary tumors of the thyroid gland erroneously considered malignant. 

In the present case, the diagnosis of papillary carcinoma has been made 
independently by four pathologists. The evidence of malignancy of the tumor 
in the right lobe of the thyroid is not only its cellular structure but also in- 
vasion and infiltration beyond the limits of the capsule and into the connec- 
tive tissue between the lobules. Another criterion is the presence of tumor 
tissue within structures which can be recognized readil}^ as regional lymph 
nodes, the identity of the later being established by the presence of intact 
lymph follicles. The final evidence of malignancy is the presence of invasion 
of the capsule of certain large circumscribed tumor masses which represent 
either primary tumors of aberrant thyroid tissue or large lymph nodes whose 
structure has been grossly altered b}^ extensive invasion of metastatic car- 
cinoma arising primarily in the right lobe of the thyroid. The presence of a 
certain amount of 13'mphoid tissue within these nodules does not identify them 
as lymph nodes, since it is known that lymphoid tissue may be present nor- 
mally in all lateral cervical embryologic anomalies such as cysts, sinuses, and 
aberrant thyroid tissue. There are, however, two features of the case which 
tend to establish the identity of the nodules in question, as of lateral aberrant 
thyroid origin. These are : First, the fact that the masses had been present 
for 12 years prior to operation (since the patient was ii years of age) ; and 
second, that the wide distribution of the nodules from the mastoid process to 
the dome of the pleura would be most unusual for lymph nodes. A considera- 
tion of various clinical and pathologic features seems, therefore, to warrant the 
assumption that lateral aberrant thyroid tissue was present for many years; 
that papillary carcinoma developed in the right lobe of the thyroid gland and 
concomitantly in the aberrant thyroid tissue; and that the i-egional lymph 
nodes became involved by metastatic carcinoma from the thyroid gland tumor, 
or from the lateral aberrant th3a'oid tumors, or from both. 

All authors appear to agree that papillary carcinoma of the thyroid and 
aberrant thyroid tissue is a highly differentiated, slowly growing lesion which 
exhibits a remarkably benign clinical course. Pemberton states that such a 
carcinoma may he present for a considerable period of time before invading 
the neighboring tissues and that, when nonencapsulated, it exliibits a predilec- 
tion to spread to the regional cervical lymph nodes. Although the prognosis 
obviously is worse if there is regional lymph node involvement, it must be 
remembered that carcinomatous lateral cervical masses may represent lateral 
aberrant thyroid tissue involved by primary carcinoma and not regional lymph 
nodes involved by metastatic carcinoma. Even if the existence of the latter is 
established, as was done in the present case, radical removal is still indicated. 
Because of the high degree of differentiation of the tumor and its radio- 
resistance, all observers now agree that pre- or postoperative radiation is of 
little or no value. If postoperative recurrence is noted, further operation 
rather than radiotherapy is indicated for the reason just stated. 
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Tumors of aberrant thyroid, which appear as papillary adenoma or adeno- 
carcinoma, are relatively uncommon. George Crile, Jr.,^ in a recent paper 
reviewing 17 cases from the Crile Clinic, stated that, including his own, 136 
cases had been reported in the literature to date. 

Case Report. — E. L., male, age 24, was admitted to St. Luke’s Hospital in October, 
1939, complaining of swelling on both sides of the neck, recently increasing on the left. 
This had first been noted about ten months previously. Six months ago, at another 
hospital, a biopsy from the right side of the neck was obtained and a diagnosis of 
papillary carcinoma, probably orginating from the thyroid, was made. He was given 
two courses of radiotherapy to the neck without relief. Operation was advised but not 
accepted at that time. 

On examination, although thin and delicate in appearance, he was not acutely ill. 
There were firm masses suggesting enlargements of the nodes on both sides of the neck 
along the sternomastoid muscles. On the right side thej’’ extended to the level of the 
angle of the jaw above. On the left the base was lower and broadened out laterallj" just 
above the clavicle. The thyroid did not seem enlarged but small hard nodules were 

palpable in the isthmus. Roentgenologic examination revealed a mass in the upper 

mediastinum pusliing the trachea somewhat to the left. The basal metabolism was dc 0. 

The right side of the neck was operated upon, October 18, 1939, through an incision 
along the sternomastoid muscle. Two firm masses lying in a vascular, areolar tissue 

between tlic muscle and the internal jugular vein rvere removed. The thyroid gland 

was not exposed satisfactorily through this incision, nor could a mediastinal mass be felt. 

During the operation, which was performed under colonic ether, the patient’s 
breatiiing was continually obstructed, and after he was returned to the ward he became 
so cyanotic that it was necessary to introduce an intratracheal tube. In this connection, 
it is interesting to note that on the day after his biopsy, si.x months previously, the 
patient was said to have become suddenly e.xtremely cyanotic, and breathing to have 
stopped, requiring artificial respiration and stimulants. 

A second operation was performed November 3, 1939, under intratracheal anesthesia. 
At this time the usual thyroid incision was made. The mediastinal mass, below and 
distinct from the right lobe of the thyroid gland, proved to be an aberrant thjToid 
e.xtending from the right side of the trachea and posteriorly to it. It was removed with 
some difficulty. The isthmus of the thyroid and the anterior inferior portion of the right 
lobe were found to contain tumor, identical on frozen-section with that of the aberrant 
tumors, whicli e.xtended downward on the front of the trachea. After its removal, the 
presumabh’ normal left lobe and upper one-third of the right lobe of the thyroid remained. 

A third operation was performed November 17, 1939. As the mass in the lower 
left neck e.xtended so far laterally, it was thought better to approach it through a 
transverse rather than oblique incision. Consequently, two transverse incisions were 
made. Through the upper one, a mass was removed from underneath the sternomastoid 
muscle at about the level of the hyoid bone and through the lower two masses, one solid 
the other cystic in part, lying mainlj' under the clavicular origin of the muscle. Gas 

* Presented before the New York Surgical Society, November 22, 1939. Submitted 
for publication February 21, 1940. 
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anesthesia, without an intratracheal tube, was employed for this operation, with no 
respiratory difficulties. Pathologic Diagnosis: Papillary adenoma of aberrant thyroid 
and thyroid. 

Points of interest are involvement of both sides of the neck, which was 
found in five of Crile’s 17 cases, simultaneous involvement of the thyroid, 
found in eight of Crile’s cases, and the mediastinal location of one tumor 
causing pressure on the trachea and interference with breathing. Crile re- 
ported a mediastinal tumor in five of his series. 



Fio. I. — Tissue removed from Case E. L. Lower, center mediastinal mass. 
Just above it tumor removed from thyroid. 


The question of greatest importance in these tumors is that of malignancy. 
About one-third of those reported are classified as carcinomata. The late 
results indicate, however, that the grade of malignancy, when present, is low. 

REFERENCE 

1 Crile, George, Jr.: J.A.M.A., 113, 1094, September 16, 1939. 

Discussion. — Dr. Charles Gordon Heyd (New York) called attention 
to the well-established fact that certain types of heart disease associated with 
hyperthyroidism exhibit rather miraculous cures after surgical intervention. 
The unfortunate part of heart disease in goiter is that most of these patients 
come to Cardiac Clinics for their disabilities, where they are treated for an 
indefinite time before being submitted to the beneficent effects of surgery. 
When told eventually that their cardiac condition is in a large measure due to 
their goiter condition, they express great surprise and state that they have 
not had a goiter for many years and that it has given no trouble. It is some- 
times ver}'’ difficult to convince them that the heart disease is largely due to a 
goiter that apparently gave no symptoms. Yet the effort must be made, be- 
cause, as illustrated by Doctor Smith’s case, there are few individuals, in the 
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field of cardiac pathology, who can be so improved by surgery as the patient 
with cardiac symptoms due to hyperthyroidism. 

Dr. Arthur P. Stout (New York) described the experiment under- 
taken at the Presbyterian Plospital with tumors of the lateral aberrant thyroid. 
Before doing so, however, he quoted Doctor Crile as follows; “It has not been 
proved that either distant or local metastases occur from papillary tumors of 
lateral aberrant thyroid origin.” Furthermore, “none of the 13 patients in 
this series has died as a result of lateral aberrant thyroid disease. . . .” and, 
speaking of papillary tumors of the thyroid gland, Chile has said : “In no in- 
stance has it been proved that either regional or distant metastasis took place.” 

At the Presbyterian and Babies Hospitals, there have been 22 cases of lat- 
eral aberrant thyroid disease designated as follows : Simple hypertrophy, one 
case. Adenoma, five cases. Benign papillary tumor, three cases. Carcinoma, 
thirteen cases. Of the carcinomata, ten were of the papillary type, three of 
the solid type. Of the 13, three were males, ten females. Seven of the 13 
had tumors in the thyroid, also ; two of them had bilateral involvement— just 
as Doctor Smith’s case had. One four-year-old child had Ifilateral involve- 
ment, with a nodule in the thyroid, also. The other case had no nodule in 
the thyroid but tumors in both sides of the neck. 

In regard to lymph node metastasis, in order to accept the occurrence of 
metastasis, inasmuch as the lateral thyroid nodules have lymphoid tissue in 
them, it is necessary to find the actual structure of the lymph node with its 
sinuses and its follicles. In order to determine whether or not those nodules 
which had been called metastases fulfilled the criteria. Doctor Stout recently 
reviewed the cases mentioned and found that six cases did have isolated papil- 
lary growths in unmistakable lymph nodes. Therefore, he felt that metas- 
tasis can occur in lateral, aberrant thyroid, malignant tumors. As to the re- 
sults in these cases; Three of the 13 carcinoma patients have died — two with 
local recurrence and one with lung metastases. Hence, like other malignant 
tumors, carcinoma of the lateral aberrant thyroid may have a fatal outcome. 
Three of the patients are alive, at various periods, up to eight years, after 
the operation, with local palpable nodules. Whether or not these are cases of 
persistence of the tumor or newly developed lateral thyroid nodules. Doctor 
Stout could not specify. Seven are well, but only two of the seven have been 
well more than three years. There have been a number of these cases during 
the last two years. 

In contradistinction to Crile’s statement that metastasis from papillary 
tumors of the thyroid never occurs. Doctor Stout said that in going over the 
tumors of the thyroid at the hospitals mentioned, he found that four cases of 
papillary carcinoma also had metastases in lymph nodes. Therefore, in Doc- 
tor Stout’s experience, although it is perhaps the least malignant of the thyroid 
tumors, papillary tumors are not without some threat to life. 


Dr. Fraxk B. Berry (New York) described a case that he had had with 
multiple aberrant foci in the neck, right lobe of the thyroid, and mediastinum 
28 months ago. All were removed including complete removal of the right 
lobe and isthmus, with suspicious nodules in the right lol^e reported as normal 
thyroid. The patient is well. She was 19 years old at the time of operation, 
and the condition was first noticed when she was 12 3rears old. She had been 
under the care of an internist in the interval period and these masses were 
tiiought m be tuberculous lymph nodes. Two or three months before she 
came to Doctor Berr}' the}' had begun to increase in size. 

79 



MORRIS K. SMITH 


Annals of Surgery 
January, t 


Dr. Herbert Willy Meyer (New York) said that lie, too, had operated 
upon a case of papillary adenocarcinoma occurring in an aberrant thyroid. 
The patient was a woman, age 55. The tumor was in the outer portion of the 
right side of the neck, about the size of a walnut, and was freely movable. 
There were no palpable lymph nodes. Careful nasopharyngeal examination 
was negative and roentgenologic examination of the chest was also negative. 
Two aspiration biopsies had been performed at another hospital, but the patient 
stated that no definite diagnosis could be made. She was operated upon, 
December 13, 1937, at the Lenox Hill Hospital. Pathologic examination re- 
vealed a typical papillary adenocarcinoma occurring in aberrant thyroid tissue. 
The mass was easily removed, being encapsulated. Sbe made an uneventful 
1‘ecovery, and is entirely well two years since operation. 

From tbe few cases previously reported before the New York Surgical 
Society, this condition could be considered quite rare. But in view of tbe 
large number of cases cited at this time from various clinics, one must change 
his point of view and consider it to be much more frequent. 

The first case presented before the New York Surgical Society was on 
May 10, igio, when Dr. Eugene Pool reported upon a patient operated upon 
by Dr. Frank Hartley. This was a papillary carcinoma in an aberrant thyroid 
with definite lymph node metastasis. In 1914, Dr. Walton Martin reported 
a similar case; then there was no further report until 1926, when Dr. Richard 
Lewisohn reported a case of bilateral, symmetrical aberrant thyroids. The 
last previous report was in 1930, when Dr. Seward Erdman reported an 
adenocarcinoma of aberrant thyroid tissue occurring within the parotid gland. 

Doctor Meyer showed a lantern slide depicting a reconstruction model of 
a human embryo, made in 1906, by the Russian surgeon, Wenglowski. It 
showed how the thyroid tissue comes down from the foramen cecum in the 
thyroglossal tract to form the isthmus and the main body of the thyroid gland. 
The lateral lobes develop from the epithelial pocket in the floor of the fourth 
pharyngeal pouch. A more detailed description of this may be found in an 
article published by Doctor Meyer entitled “Congenital Cysts and Fistulae of 
the Neck,” in the February, 1932, issue of the Annals of Surgery. It is, 
undoubtedly, from the lateral remnants of thyroid cells that these tumors of 
aberrant thyroid tissue develop. They are usually outside the internal jugular 
vein or may lie just in front of it. 

It must not be forgotten that aberrant thyroid tissue can also be present 
in other parts of the body. Billings and Paul, quoted by Cattell, from the 
Lahey Clinic, in 1931, reported 34 authentic cases collected from the literature 
from 1857 to 1923. Cattell reported 13 additional instances. In the world 
literature, however, there are numerous reports of aberrant thyroid tumors; 
on the average about 12 cases a year for the past ten years. These were both 
benign and malignant. The greatest number occurred at tbe base of the 
tongue. The second most frequent location, as reported, is in teratoma of 
the ovary. 

Doctor Meeker, of the New York Post-Graduate Hospital, has collected 
a group of cases from that hospital, in which aberrant thyroid tissue has been 
found at the outer ends of the clavicle, in the pineal gland within the brain, 
within the brain itself (several cases), in the testes and in the prevertebral 
area within the abdomen. In the literature, one finds that aberrant thyroid 
tumors have also been found in the long bones, skull, pericardium, pleura, in- 
tratracheal, intralaryngeal, retropharyngeal, within the lungs and in the retina 
of the eye. 

One and one-half years ago. Doctor Meyer operated at the Post-Graduate 
Hospital upon a case in which the pathologists finally agreed that the tumor 
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was probably a primary carcinoma of aberrant thyroid tissue occurring in the 
intercostal structures on the left side of the chest. A resection of the chest 
wall was performed. The patient did not have a local recurrence, but died 
one year after operation from what was believed to be a spinal metastasis with 
paralysis. Unfortunately, an autopsy could not be obtained. 

One important point to remember is to try and determine the presence of 
a normal thyroid gland in its normal location if one suspects a tumor of aber- 
rant thyroid tissue. Cases are reported in the literature in which myxedema 
developed after the removal of aberrant th3moid tissue, the tissue probably 
being the only thyroid tissue present. 
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Case Report.— U, H. No. 567901: A. H., white, male, age 55, svrgeoti, was 
admitted to the Presbyterian Hospital, December ii, 1938. His previous and family 
histories were irrelevant, except for the fact that one year previously, having had some 
precordial distress, an electrocardiogram was made which was found negative. A roent- 
genogram of the chest at that time revealed a large, intrathoracic goiter on the right 
side, with deviation of the trachea to the left. He was busy, and so relieved bj' the 
negative electrocardiogram report that he postponed action on the goiter, which had 
given no symptoms of any kind. 

Five months before admission, gradually increasing hoarseness appeared, which, one 
month before admission, had assumed major proportions. At times he was completely 
aphonic ; and at all times his voice was not much better than a hoarse whisper. Laryngeal 
examination by various examiners could be summarized as follows ; The right cord and 
arytenoid were in the midline, and immobile. The left cord and arytenoid were usually 
noted in the cadaveric position, and exhibited but little motion. 

Temperature, pulse, respiration, blood pressure, and physical examination in general 
were all negative, except for a firm mass, palpable just above the right clavicle, which 
obviously continued below that level. 

Here was a patient, then, who presented a large intrathoracic goiter, with not only 
an ipsolateral paralysis but a marked contralateral weakness of the vocal cords. 

The possibility of carcinoma was, of course, seriously considered ; but the lung fields 
were innocent of any shadow suggesting metastasis. 

Operation . — Under cyclopropane by the intratracheal route, the left lobe was found 
to be soft and apparently normal, as was the upper part of the right lobe. A large, 
nodular mass, about 13 cm. in length and about 8 cm. in diameter, arose from the lower 
part of the right lobe, and extended well down into the thorax. The depressor muscles 
were divided; the superior and inferior vessels were ligated on the right side; and the 
isthmus divided. Most of the right lobe was excised; and although the vascular supply 
to the intrathoracic mass had been controlled, it was impossible to deliver the tumor, be- 
cause of the disparity in size between it and the superior aperture of the thorax. There 
seemed to be no evidence of infiltration into the surrounding tissues, strongly suggesting 
that the mass was not carcinomatous. Therefore, the dome of the tumor was removed, 
and a large amount of the central portion of the tumor was scooped out. Several curved 
clamps were then applied, one blade inside and one outside of the capsule ; and it was then 
possible, by traction on the clamps, and with finger and sponge stick, to deliver the mass 
from the thorax. When the mass was delivered, it was a simple matter to remove it. 
Study of the field revealed the presence of parathyroids in place, and the right recurrent 
nerve was identified. The incision was closed without drainage. 

The patient made an uneventful convalescence, and was discharged on the seventh 
postoperative day. 

His present condition, ii months following operation, is very satisfactory. A roent- 
genogram shows the trachea in the midline; and examination of the vocal cords shows 
that they both function as if normal. 

This case is shown as an unusual example of bilateral, recurrent nerve 

* Presented before the New York Surgical Societ}', November 22, 1939- Submitted 
for publication February' 21, 1940. 
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jyalsy due to intrathoracic goiter, with complete restitution of function follow- 
ing operation. I confess that I cannot explain the exact mechanics of either 
the ipsolateral or contralateral paral3'sis. The contralateral type exists often 
enough to make it essential to determine, in any given case with vocal cord 
weakness, whether it is the nerve on the same or on the opposite side that is 
involved. This case also demonstrates the value of scooping out the central 
portion of a mass that is too large to deliver from the thorax ; and it is sug- 
gested that the application of several curved clamps to the capsule is a good 
method of applying traction in some of these difficult procedures. 

Discussion. — Dr. Roderick V. Grace (New York) remarked that the 
complication that occurred in Doctor Parsons’ patient is a very rare one. 
Unilateral root nerve paralysis has heen reported as frequently as occurring in 
15 per cent of total intrathoracic goiters. Bilateral paralysis, however, is so 
rare that Doctor Grace could find only one other case similar to that reported by 
Doctor Parsons, which had been reported by Dr. George M. Curtis, of the 
Billings Clinic, in 1931. 

Dr. Carl Eggers (New York) cited a case of intrathoracic or mediastinal 
goiter. 

Case Report. — Airs. V., age 55, was admitted to Lenox Hill Hospital, February 26, 
1939, with the diagnosis of mediastinal tumor, probably malignant. Her outstanding 
symptoms were dyspnea, cough, cyanosis and loss of 40 lbs. in weight. There was a 
history of an old heart affection of many years’ duration. 

Physical Examination . — The patient was a small, rather stout woman, weighing 
1 18 lbs., with a short, thick neck. There was a spinal deformity which projected her 
head forward and made examination difficult. Cyanosis and the presence of greatly 
dilated veins over the anterior chest were the outstanding findings. The presence of a 
nodule in the thyroid, a pulse of 120, and the marked loss of weight called attention to 
the possibility of a goiter. A roentgenogram of the chest showed a tumor in the upper 
mediastinum. Basal metabolism, plus 53. She was a poor operative risk on account of 
her heart disease and the deformity of her neck. For this reason, she was placed under 
the care of a cardiologist and a course of roentgenotherapy was administered. There was 
absolutely no improvement. Operation seemed to offer the only hope of relief. 

Operation . — Under local anesthesia, a subtotal thyroidectomy was performed, which 
was very difficult on account of the awkward position of the head. A large, nodular 
goiter was found. There was no extension into the thorax, and with the palpating 
finger no tumor mass could be felt in the mediastinum. We revised our opinion and 
thought we were dealing with two conditions. However, when no improvement resulted, 
wlien her pulse rate remained high, the basal metabolism continued unchanged, and the 
radiographic examination showed a persisting mediastinal shadow, it was decided that 
the condition was best explained on the basis of an aberrant thyroid. On account of the 
severity of the pressure symptoms its removal became imperative. 

Second Operation . — Under local anesthesia, the entire manubrium was resected. Both 
pleurae were exposed but not injured. A large, nodular tumor occupied the entire upper 
mediastinum, firmly compressing the trachea. It had to be removed in pieces, which was 
accomplished without injury to other structures, and without bleeding. The patient 
stood the operation well and felt so relieved that a satisfactory result was expected. How- 
ever, slie developed a very acute, fulminating hyperthyroidism which resisted all measures 
to combat, and led to a fatal outcome after about 30 hours. 

In summarjq the patient was one in whom pressure symptoms, rather than 
toxic symptoms, predominated, but in whom acute hyperthyroidism caused 
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death. The gross as well as the miscroscopic pathology of the cervical and 
the mediastinal thyroid was identical, and showed degenerating colloid and 
hyperplastic goiter. There were no evidences of malignancy. 

Dr. a. Holzman (New York) said that inasmuch as he was the patient 
who had possessed this unusual condition, he felt that a few personal remarks 
about symptomatology and outcome might be of interest. The first symptom 
was precordial pain that was not brought on by an}'^ efifort but was almost con- 
tinuous. Whether lying down, sitting up or standing, whether exerting him- 
self or not, Doctor Holzman said the amount of pressure directly over the 
trachea was of a certain intensity. The last symptom to develop was inter- 
mittent hoarseness. At times his voice was normal ; again, there was complete 
aphonia. This situation was very embarrassing because it prevented the carry- 
ing on of one’s work. The type of anesthesia employed at operation was ideal ; 
there was no pain during, immediately, or some time after the operation, and 
the end-result is excellent. Doctor Holzman said that his voice had fully re- 
turned to normal, even to such an extent that he is able to resume singing as 
a tenor in a choir. 


84 



AN OSTEOPLASTIC NEUROLYSIS OPERATION FOR THE CURE OF 

MERALGIA PARESTHETICA 

Ferdinand C. Lee, M.D. 

Baltimoke, Md. 

FROM THE DEPARTMENT OF SERGERT, JOHNS HOPKINS DNIVERSITY, BALTIMORE, MD. 

The purpose of this article is to present, for the cure of severe cases 
of meralgia pai'esthetica, an operation which is apparently new. In the past, 
resection of the lateral femoral cutaneous nerve has been the operation of 
choice. But even this radical measure has not always been successful (Bram- 
welP). The causes for failure were: (i) Formation of a neuroma at the 
proximal end of the divided nerve; (2) resection too far distal to the in- 
guinal ligament; and (3) mistaken diagnosis, in that the lateral femoral 
cutaneous nerve was secondarily involved either because of an inflammatory 
process originating in an organ adjacent to its course, such as appendicitis, 
or because tumors pressed on the nerve. Again, it must be remembered 
that resection of the lateral femoral cutaneous nerve produces complete an- 
esthesia over the lateral aspect of the thigh. The ideal treatment, therefore, 
would be one which not only relieves the patient of his pain but also restores 
to him normal sensation in the involved area. 

Case Report. — J. W., white, male, age 46, was admitted to the Johns Hopkins Hos- 
pital, Februarj’- 16, 1936, suffering from pain and numbness in the right thigh. 

Previous History . — About five years before admission he noticed numbness in the 
skin of the outer part of his thigh immediately above the knee. Pain gradually appeared 
in the numb area, and the hair in this region became scant and short. Hyperextension of 
the thigh was constantly necessary in his work, and he found that this form of exertion 
was conducive to the production of the pain which was burning in character. The mere 
rubbing of his clothes on the affected part of his thigh also frequently produced the pain. 
Massage, hot compresses, salves and ointments were used without much benefit. Com- 
plete rest in bed was the most helpful measure. Because the pain was constantly increas- 
ing in severity, hampering him at his work, and causing much loss of sleep, he applied 
for relief. 

Physical E.vamination . — Except for the sensory disturbance of the right thigh, the 
e.xamination was essentially negative. The patient was five feet eight inches tall, of very 
muscular build, and weighed 175^2 pounds. The lateral aspect of the right thigh was 
apparently normal in appearance except for the hair which was sparse, short, and brittle 
in the area marked T in Figure i. This figure also shows the extent of other sensory 
disturbances, and covers, fairly well, the cutaneous distribution of the entire lateral femoral 
cutaneous nerve. Firm pressure on the nerve at the anterior superior spine of the ilium 
was not painful. The left thigh showed no sensory changes. 

Laboratory Data . — Blood pressure 115/68; hemoglobin 100 per cent; white blood 
cells, 11,000; Wassermann reaction negative; van den Bergh negative; basal metabolic 
rate plus 7. 

Operation . — February 18, 1936: Under avertin and gas-oxygen anesthesia, the right 
lateral femoral cutaneous nerve was e.xposed through a transverse incision which was 

Submitted for publication June 6, 1939. 
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Tig I — rebruary 17, 1936 Patient J W Lateral aspect of right thigh Sensory disturbance 
of skin before simple neuroljsis of the lateral femoral cutaneous nerve on Pebruarj 18 1936 Legend 
for this and all other sensorj charts (A) Area of complete anesthesia to pm prick, (D) area in 
which the pm prick is experienced as a dull sensation, (C) area in which the sensation of cold is not 
recognized, (H) area in which the sensation of heat is not felt, (T) area in which the sensation of 
light touch (wisp of cotton) is not perceived 



Fig 2 — February 19, 1936 Da> after operation Note (he evtensive improvement There is much 

overlapping of the sensations 



Fig 3 — February 20, 193d Improvement continues at almost the same rate 
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Fig. 4. — February 21, 1936: Improvement less. Overlap of sensations with a marked shift in the 

“cold” area. 



Fig. 5. — February 22, 1936: A curious separation of areas. Improvement continues but at a much 

slower pace. 



Fig. 6 . — March 22, 1936. About one month after operation: There is no longer an area anes- 
uietic to pin prick, hut improvement seems to have been arrested. The “cold” area is much longer. 
There is no overlap. 
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Fig. 7. — May 24, 1936: Still some improvement, but occasional pains were still present. 



Fig. 8. — October 4, 1936: Sensory changes much worse. Shooting and burning pains more intense. 



Fig. 9. — ^November 30, 1936: Condition still worse. An area of anesthesia to pin prick has 
appeared. There is no overlap of sensations. Pains were severe and almost prevented him from 
working. (Compare w'ith Figure 1.) 
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made slightly below the anterior inferior spine of the ilium. The nerve was compressed 
for a distance of 0.5 cm. under the inguinal ligament. Above and below this constricted 
area the nerve was 2.7 Mm. wide and 1.2 Mm. thick, whereas at the compressed area it 
was 1.7 Mm. wide and 0.8 Mm. thick. All measurements were made with calipers. The 
nerve was thus compressed to 40 per cent of its normal size. In freeing the nerve, it was 
necessary to cut the lower fibers of the inguinal ligament, but, even then, only the tip 
of the index finger could be inserted between the nerve and the underlying bone. Since 
such a simple neurolj^sis had cured a previous case, a simple closure of the subcutaneous 
tissue and skin was undertaken. 

The patient was not in condition to respond accurately to tests on the afternoon of 
the day of the operation, but those made 


during the four subsequent days showed daily 
improvement (Figs. 2, 3, 4, and 5). 

Subsequent Course . — About one month 
later, March 22, 1936, after having worked 
for two weeks, stiffness and a mild burning 
pain began to return. Rainy weather made 
the condition worse. Sensory changes are 
shown in Figure 6. 

About three months after operation, May 
24, 1936, a sensory examination (Fig. 7) 
showed small improvement. He continued 
to work, but had occasional shooting 
pains. 

During the following five months the 
burning pain gradually increased in frequency 
and intensity to such an extent that he again 
considered giving up his job. He was 
reexamined October 4, 1936, and it was 
found that his condition had become worse 
(Fig. 8). 

This unfavorable course was considered 
parallel to that of the first patient® (H. H.), 
who gradually became worse after simple 
neurolysis until the seventy-second day, but 
subsequently improved and was completely 
cured eight and one-half months after opera- 
tion, and has remained well now for over 
four years. 

He returned to the hospital, November 
30, 1936. complaining of much pain and dis- 
ability. It was difficult to fall asleep. Sen- 
sory changes were less (Fig. 9) than on 
the first admission. The chief trouble was 
with the longest nerve fibers which went to 
the knee. 



Fig. 10. — Drawing to show the main points 
in the osteoplastic neurolysis operation. A slot 
is cut in the crest of the ilium posterior to the 
anterior superior spine, and the lateral femoral 
cutaneous nerve (dotted outline), surrounded by 
fat pedicles, is placed into this new position. 
Pressure and tension can no longer exert force 
on the nerve. 


It was decided to attempt another neurolj'sis operation because: (i) The immediate 
benefits of the first operation were striking; (2) there was still some improvement 
(compare Figs, i and 9) ; (3) the nerve had not received as much freeing as in the 


previous case ; (4) his muscular build and type of work promoted fibrosis at the operative 
site; and (5) if neurolysis should fail again, then the nerve could always be resected. 

The immediate problem was to devise an operation which would give more freedom 
to the nerve ; put it under less tension ; and surround it with fat in order that subsequent 
fibrosis and compression might be forestalled as much as possible. 
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Fig. II. — December 2, 1936. Day after ostcoola«itic neurolysis operation: Note again the marked 

sensory improvement. 



Fig. 12. — December 3, 1936: Condition temporarily worse. Note absence of anesthesia to pin prick. 



Fig. 13. — December 4, 1936: Not much change from previous day. No overlapping of sensorv areas. 
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Fig. 14. — December 5, 1936: Very marked improvement, particularly to sensations of lipht touch and 
cold. (Compare with Figure 5 for the corresponding period after operation.) 
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Second Operation.— ’December i, 1936: The chief point in the new operation was the 
cutting, with a rongeur, of a slot in the crest of the ilium one inch posterior to the 
anterior superior spine, and deeply enough so that the nerve, which was embedded in 
scar tissue, would be Quite relaxed and would no longer be required to make a right- 
angled bend at the ilium. Figure 10 shows the completed operation with two pedicle fat 
flaps surrounding the nerve. Several interrupted silk sutures repaired the inguinal liga- 



Fig. t?. — December S, 1936: About the same as two daj-s previously. 


ment; the incision was then closed as before. A roentgenogram was taken of the ilium 
for a record. 

Subsequent Course. — The patient was at once free of the burning pain, and the sen- 
sory improvements, day by day, are shown in Figures 12 to 17, inclusive. On the day 
of discharge, December 8, 1936, the two-point compass test showed the involved area to 
be one-half as accurate as normal skin. 



Pig. ,8. October 27, 1937: Almost complete normal sensations. Hot and cold are experienced in 

the above marked areas; however, the intensity of the sensation is less than normal. 


He returned to work three weeks after operation, and continued to improve gradually. 
When examined October 27, 1937, more than ii months after operation he was almost 
normal (Fig. 18). 

December ii, 1938: Slightly more than two years after the second operation he was 
free of pain even if he hyperextended his leg. Physical examination showed that the 
hairs on the affected skin were about normal, and that there was no longer any sensory 
disturbance in skin of the previously involved area. A roentgenogram showed no change 
in the groove of the ilium when compared with that taken immediately after operation. 
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Comment. — Tm'o cases of severe meralgia paresthetica have thus been 
relieved of their pain and have had normal sensation restored. Obviously, 
not much can be claimed on the basis of these two cases, but it must he 
remembered that severe cases of the disease are rare and that it, therefore, 
would take a long time to collect a sufficiently large number. That the con- 
dition is rare may he gathered from the article by Ecker and Woltman,^ of 
the Mayo Clinic, who reported an incidence of all grades of severity of 
the condition of three in ever}^ 10,000 admissions. 

The first attempt at a possible neurolysis operation was that of Neisser 
and Pollack,' in 1902, who cut the inguinal ligament over the femoral nerve; 
much later Learmonth,-* in 1933, reported a very mild bilateral case which 
was relieved by simple neurolysis. 

Why simple neurol)’’sis cured the first patient"’’ (H. H.), and not the 
second may be explained on the basis that the first patient was large, fat, 
and with more slack in the nerve after neurolysis, thus allowing more oppor- 
tunity for fat to surround the nerve at the ilium. However, in the second 
patient, whose history has been detailed above, there was very little room 
between the nerve and the hone after the first neurolysis operation, and it is 
reasonable to believe that the subsequent fibrosis again compressed the nerve. 
The sharp angulation of the nerve on crossing the ilium has previously been 
stressed by Stookey® as a cause for the disease; the experience gained from 
the second case indicates that compression of the nerve is, possibly, also a 
great etiologic factor. 

Several objections have been raised to this new, modified neurolysis 
operation, which, for want of a better term, has been termed “osteoplastic.” 
One is that the inguinal ligament must be cut at the anterior superior spine 
in order to transplant the nerve into its new location, and that this pro- 
cedure ma)'^ weaken the inguinal region enough so that a hernia may develop. 
In reply, it may he said that the patient whose inguinal ligament was cut 
has undertaken heavy manual work for over two years, beginning three 
weeks after operation, without any sign of a hernia or any other physical 
defect. 

Another objection has been that the nerve in its new location may possibly 
he compressed by regenerating hone. This objection may be met by pointing 
out; (i) That the patient had a normally functioning nerve two years after 
operation, long after regenerating bone would have produced compression ; 
(2) that a roentgenogram showed that hone was not filling in the slot into 
which nerve had been placed ; and (3) that, experimentally, the radial 
nerve of a cat was placed in a groove of the humerus in such a manner that 
bone completely encircled the nerve. After allowing the hard hone to en- 
compass the nerve for two years, it was found that the cat used the leg 
normally, that the nerve conducted impulses through the hone-encircled area, 
and that, finally, histologic sections showed the presence of axis cylinders 
in the nerve distal to its point of emergence from the bony canal. 

Clinically, it will he recalled that a sectioned nerve shows a greater area 
of skin with the loss of sensation to light touch than to pin prick, whereas 
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a compressed nerve gives the reverse picture (Core,- Stopford”’ How- 
ever, the sensory changes reported above do not agree with this clinical pic- 
ture, because when the patient suffered the maximum of nerve compression 
(Fig. i) the area of light touch (cotton wisp) anesthesia (T) was the second 
largest involved ; and not the least, in the second place, when compression 
of the nerve again took place after the first operation, this area was the 
largest (Fig. 9), and not the smallest. 

The curious overlap of sensations (Figs. 3, 4, and 5) following the first 
operation was not duplicated after the second interference (Figs. 12 to 17). 
It is possible that this overlap may be of particular interest in the study 
of cutaneous sensitivity in that it may be diagnostic of nerve compression. 


CONCLUSIONS 


This report proposes to make two contributions to the understanding of 
meralgia paresthetica : 

(1) The cause of the disease is probably a compression of, and tension 
on, the lateral femoral cutaneous nerve as it passes under the inguinal liga- 
ment, because in the three instances in which neurolysis was performed on 
this nerve in that location there resulted an immediate and progressively 
favorable increase in the sensibility of the skin supplied by the nerve. 

(2) A cure for the disease may be a modified neurolysis operation, by 
means of which pressure and tension are taken from the nerve, which is 
then relocated in a slot in the ilium. 

In two severe cases, one of which is reported in detail here, the patients 
were entirely relieved of their symptoms, and had normal sensation restored 
in the skin. The first patient has been well now over four years, and the 
second was well when examined two years after the second operation. 
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REGISTRY OF BONE SARCOMATA OF THE AMERICAN COLTiEGE OF SURGEONS 

Mesoblastic tumors containing bone occur which have no connection 
with the skeleton. In all probability many more such tumors have been re- 
ported than have been revealed in this search of the literature because of 
failure of the authors to indicate the pi'esence of bone in the title of the 
article. 

The presence of calcification and ossification in old hematomata is not an 
unusual pathologic finding. Other examples of heterotopic bone, not infre- 
quently seen, are ossification in the arteries, heart valves, pericardium and in 
old tuberculous foci. There are numerous instances of heterotopic bone for- 
mation in old abdominal cicatrices. Myositis ossificans is usually continu- 
ous with the skeletal system though there may be no connection, as when 
it involves muscles of the abdominal wall after celiotomy. 

In addition to the heterotopic bone formations mentioned above, ossifica- 
tion may occur in neoplasms having no skeletal connection. When the tumor 
is epithelial in origin, as in the case of carcinoma of the breast, the bone is 
heteroplastic in nature, coming from the connective tissue. 

Ossification of intracranial neoplasms, not arising from the skull, has 
been observed many times. Alpers^ reports an osteochondroma arising from 
the dura and cites two cases by other authors of similar tumors. He also 
cites four intracranial chondromata not related to the skull. 

Sperling and Alpers^^ report an osteolipoma of the brain and record 12 
other cases of this type from the literature. 

Examples of benign bone tumors in the soft parts in areas other than 
the brain are also found. An osteoma of the tongue was reported by Magnien 
and Perrot,-'* and an osteoma of the breast by Roffo and Meabe.^® Re- 
cently, a perirenal retroperitoneal osteoma was reported by Kretschmer.-^ 

JacobsoiA® reported two instances of ossifying tumors of the soft parts 
which, histologically, resembled benign giant cell tumors of bone. In one 
case, the tumor developed in the thigh, while in the other instance it was 
found in the popliteal space. Neither tumor was considered malignant 
clinically or histologically. 

The author agrees with Jacobson in believing that since by metaplasia 
the connective tissue cell may form bone, then it is natural to assume that 
all types of bone tumors might occur in the soft parts. 

Recently, two osteogenic sarcomata, experimentally produced in the soft 
parts of rats, were reported by Dunning, Curtis and Bullock.^^ These workers 
injected 1-2 benzopyrine subcutaneousl}’’ into a group of 842 rats. Various 
types o f tumors resulted. The two osteogenic sarcomata resembled malignant 
Submitted for publication July 27, 1939. 

95 



HARWELL WILSON 


Annals of Surctrj 
Januarj , lull 


primary bone tumors although they developed in the soft tissues. Brun- 
schwig and Roome'’ report having produced a spindle cell sarcoma in the 
left suprarenal gland of a rat hy the implantation of ciystals of methylcholan- 
thrine into this organ. Sections revealed scattered small areas showing ossi- 
fication of the intramemhranous type. 



Fig I — Case i A and B Koentgenograms of supraciibital region showing extrasKeletal o\aI tumor 
containing irregulai areas of bonj densit\. 


Thirty cases of hone-forming malignant tumors in the soft jrarts were 
reviewed from the literature (Table I). The histologic report given in 
most of these cases was compatible with that of a true osteogenic sarcoma. 
Not all of this group were studied roentgenologically. These tumors occurred 
at various sites in the body — in the extremities, abdominal wall and viscera, 
breast and thyroid. 

The present study consists of ten cases of extraskeletal ossif3'ing tumors 
collected from the departments of surgery and pathology of the University 
of Chicago and from the Bone Sarcoma Registry of the American College 


of Surgeons. 


CASE KEPOItTS 


Case I. — Bone Saicoma Registry No 2033: Case of Dr. T. R Ross. J. C, male, 


age 35. 

Histoiy and Physical. — C. C. : Tumor of arm just above elbow. P. I.: Patient struck 
left elbow against an object in December, 1936. The pain and swelling following the 
injury were somewhat relieved by hot dressings. 

Roentgenologic examination March 3, 1937, revealed a large oval-shaped mass above 
the cubital fossa. Scattered throughout the mass were areas of bony density (Fig. i A 
?ind B). Roentgenologic Diagnosis: Calcified hematoma. 
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Table I 

SYNOPSIS OF 30 CASES OF BONE-FORMING MALIGNANT TUMORS IN THE SOFT TISSUES 

{From the Literature) 

Author Patient and Complaint Essential Characteristics of Lesion 

I. Arnold^ Woman, age 67. Spindle and giant cells. Islands of cartilage and of osteoid 

Goose-egg-size tumor of tissue. No mention of metastases. No follow-up after 
nipple for 6 mos, operation. 

Diagnosis; Osteochondrosarcoma of breast. 

At operation, a malignant tumor of gallbladder was re- 
moved. Gallbladder contained stones. Tumor arising 
from fundus showed spindle cells and osteoid tissue and 
calcification. Numerous mitotic figures. 

Diagnosis: Osteogenic sarcoma of gallbladder. 

Woman, age 71. Biopsy. Pleomorphic and spindle cells. Areas of osteoid 

Growth in right side of and tumor bone present. Radium needles inserted, 
neck for 4 mos. Patient eventually died of sarcoma. 

Diagnosis; Osteogenic sarcoma of thyroid. 

Woman, age so. No x-ray. Hard tumor calcified in some areas. Micro- 

Lump in chest wall above scopic: Some areas showed carcinoma cells with alveolar 
breast for 28 yrs. Rapid structure. Other areas contained spindle cells, osteoid 

growth for past year. tissue and bone. One type of tissue merged with the 

other. Numerous mitotic figures. 

Diagnosis: Carcino-osteogenic sarcoma of chest wall. 

Woman, age 50, Microscopic at first operation showed adenofibroma with 

Radical mastectomy. Re- some osteoblasts and chondroblasts at the periphery, 

currence 2 yrs. later. Recurrence of nodule in scar 2 yrs. later. Immature 

cells, rapidly growing. Chondroblasts and osteoblasts. 
Osteoid tissue. Definitely malignant. 

Diagnosis: Osteochondrosarcoma of breast. 

Woman, age 08. X-ray: Soft tissue mass 9x5 cm. Periphery of mass showed 

Tumor, left thigh; ii yrs. areas of irregular calcification suggestive of an “old calci- 

before bruised leg at this fied hematoma.” Tumor e,xcised 20x12x10 cm. Micro- 
site and some swelling scopic: Round and spindle cells, mitotic figures, some 

had persisted. calcium and some true bone. Chest metastases present 

by x-ray. Died a yrs. after onset. No autopsy. 
Diagnosis: Osteogenic sarcoma arising from calcified he- 
matoma. 

7. Caen’ Woman, age 59. Hyalin cartilage and bone present. 

“Tumor of breast, size of Diagnosis: Osteochondrosarcoma. 

child’s head.” 

8. Chavannaz Woman, age 74. Tumor composed of spindle cells, cartilage and bone, 

and Tumor of thyroid present Diagnosis: Osteogenic sarcoma of thyroid. 

Pierre-Nadalw several years; rapid 

growt h for 2 mos. 

9- Perrero” Woman, age 29. Tumor size of "hen's” egg, e.xcised from lower abdominal 

Tumor of .abdominal wall wall. Recurred and radical e.xcision performed. Micro- 

for 2 mos. scopic: Very cellular— round, oval and spindle cells. In- 

terlacing trabeculae of bone and osteoid tissue. 

Diagnosis: Sarcoma. 

10. Foerster'’ Woman, age 60. Spindle cells: bone present in tumor. No metastases. 

Tumor of thyroid. Dura- Diagnosis: Osteogenic sarcoma of thyroid. 

tion not given. 

II. Funkenstein** Tumor of thyroid. Spindle cells. Bone present. No metastases. 

Diagnosis; Osteogenic sarcoma. 

12. Funkenstein” Similar to above case . 

13' Gomorin Woman, age 64. Simple mastectomy and resection of axillary nodes. Spindle 

Painless lump in right cells, giant cells, mitotic figures, bony trabeculae present, 
breast for 6 mos. Size Diagnosis: Osteochondrosarcoma of breast, 
of “baby's head"; ul- 
ccration. 

14. Haining and Man. age 76. Autopsy; Tumor of loft kidney which, histologically, was 

1 oolc'i Hematuria; mass in left said to be identical with osteogenic sarcoma. Spindle. 

kidney region. round and giant cells present. Osteoid tissue and bone. 

Widespread metastases. Some metastases contained 
bone. 

15. Jaidka” Boy, age 14. Hip joint disarticulation. Malignant tumor of fibrous tis- 

Pain and stiffness in right sue origin present producing bone, 
thigh for 0 wks. Tumor Diagnosis: Ossifying sarcoma of vastus externus muscle, 
in vastus e.xternus. 


3. Broders and 
Pemberton’ 


4. Budd and 
Breslin' 


S- Busscr" 


6. Butler and 
Woolley* 


2. BianchP Woman, age 60. 

Tumor in right quad- 
rant of abdomen. No 
jaundice. 
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Author 

i6. Kreibig*® 

Patient and Complaint 

Woman, age 50. 

“Walnut size tumor of 
breast.” 

Essential Characteristics of Lesion 

Giant cells, cartilage, osteoid tissue and bone. 

Diagnosis: Osteosarcocarcinoma of breast. 

17. Kubo" 

Man. age 39 . 

Tumor right side of ab- 
domen. 

G. I. x-ray only. Explored: Tumor “size of head” adherent 
to bowel and peritoneum. Lymph node biopsy showed 
fibrosarcoma. 

Autopsy (ss days later): Osteofibrosarcoma of mesentery. 
Large areas of bone. Some myxomatous tissue. 

18. Kurosu** 

Woman, age 60. 
“Head-sized tumor” of 
breast; duration not 
given. 

Died soon after excision. 

Diagnosis: Osteochondro-angiosarcoma. No autopsy. 

19. Mallory-s 

Woman, age 55. 

Breast tumor; for 3 mos. 

Excised. No recurrence in i yr. Spindle cells, tumor giant 
cells. Osteoid tissue, some calcification. Believed to be 
a sarcoma. 

20. Mallory^s 

Woman, age 65. 

Tumor left thigh; for 2 yrs. 

Tumor excised. Recurred. Microscopic: Composed of 
spindle cells. Tumor giant cells present. Bone trabec- 
ulae. Frankly neoplastic process. Bone probably hetero- 
topic, possibly neoplastic. 

Diagnosis: Sarcoma of thigh containing bone. 

21. Pick-' 

Woman, age sr. 

Tumor of neck, present for 
several years. Devel- 
oped tumor of palate 
and died soon after. 

Tumor of neck was sarcoma in thyroid. Mass made up of 
spindle cells. Bone present in many areas. Widespread 
inetastases. Lung metastases contained bone. No 
autopsy. 

22. Rhoads and 
Blumgart*’ 

Woman, age 21. 

Lump in right thigh, for 

S wks. 

Encapsulated tumor not connected with thigh. Micro- 
scopic: Spindle cells, mitoses, osteoid changing into bone. 
Well 10 yrs. later. 

Diagnosis: Osteoblastoma. 

23 - Rhoads and 
Blumgart*’ 

Male, age 37. 

Swelling in left groin, for 
15 mos. 

Left inner thigh firm, rounded mass 2x6 cm. X-ray: 
Calcium density in region of tumor. Microscopic: Im- 
mature fibroblasts, many mitoses, new bone, osteoid tis- 
sue and cartilage. Well 7 yrs. after excision. 

Diagnosis: Osteoblastoma. 

24. Sailer’* 

Woman, age 59 . 

Lump in right breast, for 

6 wks. 

Tumor present 4x3 cm. Microscopic: Spindle round cells* 
Many mitoses. Spicules of bone surrounded by osteo- 
blasts. Osteoid and cartilage present. Well 2 yrs. later. 
Diagnosis: Sarcoma of breast (osteogenic). 

25. Sehrt^i 

Woman, age 44. 
"Fist-sized" tumor of 
breast, for 6 mos. 

E.xcised. Microscopic: Giant cells, cartilage, osteoid and 
bone present. Appearance of bone varied considerably in 
various areas of tumor. No mention of metastases. No 
follow-up. 

Diagnosis: Osteosarcoma of breast. 

26. Stilling^** 

Woman, age S 3 - 
Large breast tumor. Du- 
ration not given. 

Osteoid tissue, cartilage and bone in tumor, Metastases 
to lungs. 

Diagnosis: Osteosarcoma of breast. 

27. StilHng^^ 

Woman, age 59* 

Tumor of breast. 

Osteoid tissue and cartilage, spindle and giant cells. Local 
recurrence s wks. after excision. Metastases to distant 
foci. 

Diagnosis: Osteosarcoma of breast. 

28. Solaro®^ 

Male, age 46. 

Tumor of thyroid region, 
for 8 mos. 

Spindle cell sarcoma of thyroid contained much bone and 
cartilage. Bony tissue appeared to be rather normally 
formed. Recurred 2 mos. after operation. 

Diagnosis: Sarcoma of thyroid (osteogenic). 

29. von Hacker^^ 

Woman, age 50. 

Small tumor of left breast, 
for 20 yrs. Rapid 
growth for i mo. 

Cartilage, bone, fibrous tissue and osteoid tissue. Believed 
to be carcinoma containing bone. 

30, Williams^® 

Woman, age 53. 

Tumor in calf muscles, for 
10 mos. 

Hard tumor in gastrocnemius. X-ray: Irregular shadow of 
calcium density. Partially encapsulated at operation. 
Arose from fascial plane between gastrocnemius and 


soleus. 

Diagnosis: Round cell sarcoma forming new bone. 
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Operation was performed March 15, 1937, and an irregular mass, 8 cm. in diameter, 
was removed. 

On July 29, 1937, a recurrence of the tumor, 4 cm. in diameter, was excised and on 
October 27, 1937, because of a second recurrence, a shoulder disarticulation was performed. 

Pallioh(jic Examination— Gross: Tissue from first operation. The tissue varies in 
consistencj'. Portions of tumor are fibrous and myxomatous, while other areas resemble 
cartilage. Some areas are calcified. 

Microscopic . — The tumor in some areas is quite cellular. The cells arc small and 
have spindle-shaped nuclei. Occasional mitotic figures are seen. Small fat cells arc also 



Fig. 2. — Case i : Microscopic appearance of the tumor. (A) Soft portion. (B) Calcified and ossified 

jiortion. 

present (Fig. 2 A). In other portions of the tumor large irregular areas of calcification 
arc present and immature cartilage cells are seen. Ossification is occurring in some 
areas; however, it is difficult to determine from the histologic appearance whether this 
represents heteroplastic or neoplastic bone formation (Fig. 2 B). 

Tissue from the first and second recurrences of tumor show invasion of surrounding 
muscles. Microscopic examination of the tumor recurrences reveals closely packed cells 
varying considerably in form and showing more evidence of malignancy as judged by tbc 
frequency of mitotic figures and the invasion of muscle. Patholoc/ic Diagnosis: Osteogenic 
sarcoma, extraskeletal. 

Case 2. — Bone Sarcoma Registry No. 1396; Registered by Dr. B. L. Coley. S. M., 
female, age 61, admitted to I^Iemorial Hospital, N. Y., September 8, 1931. 
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History and Physical— C. C. ; Tumor of left thigh. Ten years previously a slow 
growing tumor first appeared on the lower inner aspect of the left thigh. Excision was 
done one year after tumor was first noted. 

Subsequent Course— Two and one-half years before hospital admission a rapidly 
growing recurrent tumor developed, which was the size of a grapefruit when patient 
was examined. 



f 

r 

f 

I 

Fig. 5.~Casc 3: Roentgenojjram of cxtraskclctal tumor of mesial side of 
thigh casting shadow of calcium density in its peripheral portion. 

Roentgenologic examination showed a large mass of bony density in the lower inner 
aspect of the left thigh. There was slight radiation at the periphery of the dense shadow. 

Tlie tumor was excised July i8, 1931, and diagnosed osteogenic sarcoma. Tlic 
wound never healed properly. Roentgenotherapy was given and, on February 20, 1932. 
the leg was amputated. Death occurred two days later. 

Itlicrascopic Examination. — ^The tumor consists mainly of spindle cells growing in 
whorls and in irregular clumps. Some large giant cells are present. I^Iany cells are 
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undergoing mitotic division. There are irregular trabeculae of neoplastic osteoid tissue 
scattered about the section and small islands of atypically appearing bone. Pathologic 
Diagnosis: Osteogenic sarcoma, extraskeletal. 

Case 3. — Bone Sarcoma Registry No. 2051 : Case of Dr. Alexander Brunschwig. 
N. G., female, age 25. 

History and Physical. — Swelling in left thigh of nine months’ duration. Examina- 
tion showed an enlargement extending from the buttock to the middle third of the thigh 
involving chiefly its posterior mesial aspect. 

Roentgenologic examination revealed a soft tissue swelling which contained areas of 
bony density (Fig. 5). 



Fig. 7. — Case 4: Roentgenograins showing islands of Fig. 8. — Case 4: Extraskeletal sar- 

bony density in extraskeletal tumor. coma of soft tissue of leg_ with sec- 

ondary erosion of tibia and invasion of 
(X), and metastasis in (Y) medulla. 

Biopsy was performed May 30, 1936, following which 8,000 r units of roentgeno- 
therapy were administered. A second biopsy was taken after the roentgenotherapj’. 

Pathologic E.vamination. — Microsco(’ic: Sections of tissue removed on both occa- 
sions reveal a preponderance of spindle cells arranged in whorls and bundles. Mitotic 
figures are present. There are irregular areas of calcification and in some of these areas 
bone has formed (Fig. 6). Pathologic Diagnosis: Fibrosarcoma with degeneration, cal- 
cification and heteroplastic bone formation. 

Case 4. — Case of Dr. Dean Lewis : M. E. P., male, age 34, admitted to Presbyterian 
Hospital, Chicago, May 30, 1916. 

History and Physical. — C. C. : Tumor of left leg. A hard nodule appeared above 
the external malleolus 12 years before admis.sion; however, during the 18 months prior 
to admission growth of the tumor was much more rapid. Examination revealed a mass 
17x7x4 cm. on the anterior surface of the left leg (Fig. 7). Amputation was per- 
formed above the knee. 
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Pathologic Examination. — Gross: The tumor is irregular in contour and can he 
easily lifted away from the tibia, suggesting that it arose outside the bone (Fig. 8). 

Microscopic. — The tumor in some areas is quite cellular and in others contains a 
large amount of collagen. The majority of the cells are oval or rounded in shape and 
mitotic figures are numerous. Many giant cells are present. Throughout the tumor are 
small areas exhibiting calcification and ossification. Pathologic Diagnosis: Extraskeletal 
sarcoma with bone formation. The patient subsequently died of metastases. 

A B 



Fig. 9. — Case 4: Microscopic appearance of the tumor. (A) Unossified portion. (X170) (B) Ossified 

portion. (Xno) 

Case 5. — Bone Sarcoma Registry No. 1494 : Registered by Dr. B. L. Coley. R. M., 
male, age ig. 

History and Physical. — Patient entered Memorial Hospital, New York, September 9, 
1932, because of swelling of the face, neck and right arm and right leg of four da3's’ 
duration. 

Roentgenologic examination revealed a large oval shadow of bony density in the left 
mediastinum and adjacent lung field. The edges of this were somewhat irregular (Fig. 
10). Death occurred November 12, 1932. 

Necropsy revealed a large tumor in the mediastinum about the base of the heart. 
It consisted chiefly of dense bone but showed some areas of cartilage. Metastases were 
found in the brain, pancreas, kidney and lungs. 

Microscopic E.vaniination. — The tumor contains interlacing bundles of wildly grow- 
ing spindle cells. In some areas there arc sheets of irregular neoplastic osteoid tissue. 
Very atypical new bone is found associated with the osteoid tissue (Fig. ii). Pathologic 
Diagnosis: Osteogenic sarcoma, extraskeletal. 

Case 6.— Bone Sarcoma Registry No. 2131 ; Case of Dr. Philip Lewin. M. S., 
female, age 28. 

History and Physical.— Pain in left gluteal region began in December, 1936, and one 
month later swelling was also noted in this area. In October, I937> a longitudinal fusi- 
form mass, 6 cm. in its greatest diameter, was present in the gluteal region. A roent- 
genogram revealed a soft tissue mass with blotchy areas of increased density showing 
calcification (Fig. 12). 

The mass was e.xcised bj' Doctor Lewin October 19, 1937, at the Michael Reese 
Hospital, Chicago. The greater portion of the tumor was soft, in some areas having a 
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Fig. 10. — Case 5; Roentgenogram showing the sarcoma casting an oval 
shadow of bony density in the left mediastinum. 


A B 



biG. II. — Case 5; Microscopic appearance of the tumor showing (.V) Round and spindle cells and 

osteoid tissue. (B) Trahcculatcd bone. 
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gelatinous character, while in other areas its consistency was that of bone. Over a small 
area the tumor was in contact with the ilium. Roentgenotherapy was given after the 
operation. 

Pathologic Examination. — Microscopic : Sections reveal a rather varied appearance. 
The tumor is composed mainly of cartilage and the large cartilaginous islands are sur- 
rounded by dense fibrous tissue. The cartilage cells vary greatly in size and arrange- 
ment. Calcification is present in some areas and bone formation is also seen (Fig. 13 A 
and B). Large myxomatous areas are present which merge into masses of immature 
cartilage cells. Pathologic Diagnosis: Chondrosarcoma, extraskeletal. 

On April 16, 1939, a roentgenogram revealed a recurrent mass, calcification being 
noted in this mass also. Operation was refused. 

Case 7. — Bone Sarcoma Registry No. 2055; Case of Dr. C. Howard Hatcher. P. P., 
male, age 29, entered the University of Chicago Clinics, August 7, 1936. 

History and Physical. — Eighteen months before admission pain was noticed in the 
right hip. This increased greatly in severity and radiated down the leg. Examination 
revealed a mass, 4x4 cm., in the region of the greater trochanter. Tenderness was 
also noted in this area. Roentgenograms revealed a soft tissue mass containing areas 
of bony density in the region of the right hip. There was no connection between the 
increased density of the tumor and the pelvis (Fig. 14). 

On August 12, 1936, a mass, 10x10x8 cm., was excised from an area which in- 
volved the deep fascia overlying the gluteus medius midway between the greater 
trochanter and the ilium. Grossly, the tumor was made up of firm fibrous tissue con- 
taining some calcified areas. 

Pathologic E.xaniination. — Microscopic: Section reveals large areas of closely packed 
fibrous tissue cells. The fibrous tissue cells are growing in interlacing strands and 
bundles.- Throughout the fibrous tissue are numerous clumps of deeper staining cells 
with round or oval nuclei having a rather indefinite cytoplasmic outline. Numerous 
mitotic figures are seen. In a few areas these cells form papillary-like structures sug- 
gestive of epithelial origin. Some small areas of calcification are undergoing ossification. 
There are also some large mature bone islands, the bone apparently having been formed 
by the intramembranous method. Muscle invasion by the tumor is seen in some areas 
(Fig. 15 A and B). Pathologic Diagnosis: Bursal sarcoma with ossification in primary 
tumor. 

Subsequent Course. — ^Roentgenotherapy was given after operation and following this 
the patient was lost sight of until September, 1937. At this time he complained of more 
pain, hemoptysis and loss of weight. Roentgenograms showed metastatic lesions in the 
chest and osteoclastic lesions in the left ilium, left femur and before death occurred on 
January 28, 1938, lesions were also demonstrated in the lumbar spine (Fig. 16). 

Autopsy. — Dr. N. B. Friedman: Revealed metastasis to the right peri-iliac and peri- 
aortic nodes, right iliopsoas muscle, right ureter, urinary bladder, kidneys, thyroid, liver, 
heart, spleen, lungs and bones. 

Pathologie E.xamination. — Microscopic: A large section made through the lumbar 
vertebrae showed them to be extensively eroded by tumor, and a bony bridge consisting 
of tumor and bony trabeculae joined the second, third and fourth lumbar vertebrae. The 
metastatic tumor in other areas showed no evidence of bone formation. Pathologic 
Diagnosis: Sarcoma of gluteal region, possibly of bursal origin, with ossification in the 
primary tumor. 

Case 8. — Case of Dr. Alexander Brunschwig: W. P., male, age 20, entered Univer- 
sity of Chicago Clinics, March 3, 1937. 

History and Physical. — C. C. : (i) Swelling of left forearm for ten years. (2) Mul- 
tiple soft tumors over torso and extremities for ii years. (3) Coffee-colored plaques 
over torso and extremities for 11 years. 

Examination revealed small masses located along the course of peripheral 
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over the body and extremities. T!ie tumors were larger and more numerous over the 
distal end of the left forearm. One of these tumors was very hard in consistency. A 
roentgenogram showed an area of increased density within the soft tissue mass. This 
densih', wliich was not connected with the skeleton, was interpreted as being ectopic 
bone (Fig. 17). 

On March 4, 1937, through a long elliptical incision, a large mass of neurofibromatous 
tissue was excised. The mass contained 15 small, whitish, encapsulated tumors sur- 
rounded by fat. A piece of bone, 5x2 cm., was present. 



Fic._ 16. — Case 7: Roentgenogram showing Fic. 17. — Case 8; Roentgen- 

metastasis in the third lumbar vertebra, with a ogram showing an extraskeletal 
bridge of bony density extending from the second shadow of bony density and 
to the fourth lumbar vertebrae. deformed ulna in a case of 

von Recklinghausen’s neurofibro- 
matosis. 

Pathologic E.raminatiou. — Microscopic: The soft tissue is composed of cells having 
rounded or oval nuclei and rather indistinct cytoplasmic borders. There is a large amount 
of intercellular material consisting, largely, of fine wavy bundles. No mitotic figures are 
present (Fig. 18 A). The bone is mature in appearance and the marrow spaces within 
it contain both fatty and hematopoietic marrow (Fig. 18 B). Pathologic Diagnosis: von 
Recklinghausen’s neurofibromatosis with bone formation in a neurofibroma. 

Case 9. — Case of Dr. Evarts Graham: An incidental finding in a routine autopsy 
was a pararenal, bony, oval tumor about 5 cm. in diameter. This retroperitoneal en- 
capsulated mass, consisting of cancellous bone, had no connection with the kidney or the 
vertebral column. 

Pathologic Examination. — Microscopic: Section shows the central portion of the 
tumor to be made up of dense trabeculated bone, while the peripher}' is more spongj’ in 
appearance. The marrow is fibrous in most areas though there is a small amount of 
hematopoietic marrow present. There is evidence of proliferation of the bone at the 
periphery; however, there seems to be no tendency toward rapid growth (Fig. 19). 
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Tliis tumor is apparently similar to the case reported by Kretschmer.-^ Pathologic 
Diagnosis: Fibrous osteoma, retroperitoneal. 

Case 10. — Case of Dr. Charles Rowan: A young man with a firm tumor was oper- 
ated upon, December lo, 1911, at Cook County Hospital, Chicago, by Doctor Rowan. 
Local excision was done. No follow-up of the subsequent course is available. 

Pathologic Examination. — Gross: The oval tumor, approximately 10x6 cm. in size, 
on section consists of firm fibrous tissue and contains scattered areas of bone. 

Microscopic. — Section shows the soft portion of the tumor to be composed of fibrous 
tissue of varying degrees of maturity. A large island of mature bone is present. Its 
spaces contain both fatty and hematopoietic marrow. At the periphery of one bony 
spicule is a la3'er of cartilage which is being invaded by blood vessels and osteoblasts. 
Pathologic Diagnosis: Osteoma of thigh. 

SUMMARY AND CONCLUSIONS 

(1) Ten cases of extraskeletal ossif3'ing tumors are reported; of these, 
four are osteogenic sarcomata, one, a fibrosarcoma, with degeneration, cal- 
cification and heterotopic bone formation ; one, a chondrosarcoma ; one, a bursal 
sarcoma, with ossification in the primary tumor ; one, a case of von Reckling- 
hausen’s neurofibromatosis, with ossification in a neurofibroma; and two 
are fibrous osteomata. 

(2) This study illustrates the totipotency of neoplastic, mesoblastic tissue. 

(3) Myositis ossificans offers the most difficulty in distinguishing hetero- 
plastic from neoplastic bone formation in the soft tissues. 
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THE TREATMENT OF STAPHYLOCOCCAL CAVERNOUS SINUS 
THROMBOPHLEBITIS WITH HEPARIN AND CHEMOTHERAPY 

Champ Lyons, M.D. 

Boston, Mass. 

FROM THE SURGICAL RESEARCH LABORATORIES OF THE HARVARD MEDICAL SCHOOL AT THE MASSACHUSETTS GENERAL 

IIOSPIT.AL, BOSTON, MASS. 

Bacteriemic staphylococcal cavernous sinus thrombophlebitis of 
the anterior or ophthalmic type has been so uniformly fatal that it seems proper 
to record the survival of two consecutive cases treated with a combination of 
heparin and chemotherapy. These cases are summarized as follows : 

CASE REPORTS 

Case I. — M. G. H. No. 243620; Female, age 31, high school teacher, entered the 
hospital April 5, 1940, with a nasal furuncle of five days’ duration. She had received 
sulfanilamide at home for three days but the development of signs and symptoms of 
cavernous sinus thrombophlebitis prompted her physician to refer her to the hospital. 

The physical findings on entry are summarized in Table I and the clinical course is 
shown in Chart i. Figures i and 2 show the patient’s appearance on entry and nine 
weeks later. The clinical course is described further in the following notes : 

First hospital day : Heparin and sulfapyridine started. 

Fourth hospital day ; Sulfathiazol substituted for sulfapyridine. 

Eleventh hospital day ; Pulmonary infarct. 

Seventeenth hospital day : Heparin stopped after a total dosage of 225,000 units. 

Twentieth hospital day: Sulfathiazol stopped. 

Thirty-fourth hospital day : Clinical signs of meningitis confirmed by lumbar puncture. 
Sulfapyridine started. 

Forty-ninth hospital day : Meningitis still present. Sulfathiazol substituted for 
sulfapyridine. 

Fifty-seventh hospital day ; Afebrile and symptomatically improved. 

Seventy-seventh hospital day : Discharged home ; taking sulfathiazol. 

At the time of discharge there was a partial III nerve and complete VI nerve paraly- 
sis on the right. Chemotherapy was continued for a total period of four months at which 
time the spinal fluid protein had returned to normal. The only apparent residuals of the 
illness are a slight ptosis of the ej'did and high voltage fast brain waves in the electro- 
encephalogram. 

Case 2. — M. G. H. No. 80045 ^ Male, age 41, engineer, entered the hospital May 14, 
1940, with the diagnosis of acute frontal sinusitis of one week’s duration. Physical 
examination revealed a nasal furuncle and the diagnosis of acute sinusitis was not sup- 
ported. The clinical course of this patient is summarized in Chart 2 and below : 

First hospital day: Sulfapyridine started. 

Fourth hospital day: Clinical signs as shown in Table I and Figure 3. Heparin 
started. 

Fifth hospital daj' ; Pulmonary infarct. 

Eleventh hospital day ; Sulfathiazol substituted for sulfapyridine. 

Nineteenth hospital day : Heparin stopped after a total dosage of 580,000 units. 

Twenty-eighth hospital day: Appearance as shown in Figure 4 and clinical findings 
as shown in Table I. 


Submitted for publication August 5, 1940. 
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Fig 1. — Case i. Showing patient's appearance at 
time of admission. 


Fig. 2. — Case i : Showing patient’s appearance 
nine weeks later. 



Chart i. — Case i: The heparin was obtained from Connaught Laboratories of 
Toronto 20,000 units of heparin were added to 1,500 cc. of isotonic saline or glucose 
solution and administered by constant intravenous drip at a rate sufficient to maintain 
the clotting time of the blood at about 90 minutes as determined by the five-tube method. 
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Fig. X. — Case a: Showing patient’s appearance at Fig. 4. — Case 2: Showing patient s appearance 
time of admission. four weeks later. 
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Tadle I 


SUMMARY OF CLINICAL FINDINGS 



Case I 

Case 2 

Findings: 

On Entry 

After Four 
Weeks 

On Entry 

After Four 
Weeks 

I. Edema: 

Eyelid 

+ 

0 

+ 

0 

Bridge of nose 

+ 

0 

+ 

0 

2. Exophthalmos 


+ 

+ 

+ 

3. Retinal hemorrhages 

+ 

0 

0 

0 

4. Palpable frontal veins 

+ 

0 

+ 

0 

S. Diplopia 

+ 

+ 

+ 

+ 

6. Cranial nerve palsies 

III oculomotor 

+ 

0 

+ 

0 

ptosis 

+ 

+ 

+ 

0 

IV 

+ 

0 

0 

0 

V 1st div 

+ 

0 

+ 

_}_ 

3rd div. (motor) 

+ 

0 

0 

0 

VI 

• . . "h 

+ 

+ 

0 

VII (peripheral) 

+ 

0 

0 

0 

VIII 

. . . . 0 

0 

0 

p 

7. Evidence of meningitis 

+ 

+ 

0 

0 

8. Staphylococcus blood cultures 

+ 

0 

+ 

0 

9. Spinal fluid cultures 

... 0 

+ 

0 

0 


Sulfathiazol was given for three months, at which time the spinal fluid protein was 
normal. The patient still has a residual hypesthesia of the left frontal region. 


Discussion. — The coincident use of chemotlierapy and heparin has led to 
the survival of two consecutive patients with bacteriemic staphylococcal caver- 
nous sinus thrombophlebitis of the ophthalmic type. These two patients ran 
almost parallel courses in that: 

(1) Both developed pulmonary infarcts while receiving heparin. These 
infarcts healed uneventfully. 

(2) Bacteriemia persisted for several days (eight days and six days, re- 
spectively) ; and ten days of treatment was necessary before clinical improve- 
ment was definitely reassuring as to the final outcome. 

(3) Both patients developed palpable thrombosis of the frontal veins. 

(4) Intracranial infection persisted for many weeks after the external evi- 
dence of infection had subsided. This was controlled by chemotherapy alone. 

(5) Cranial nerve paralyses, demonstrable at the height of the disease, 
cleared remarkably well during convalescence. 

Sulfapyridine was chosen as the drug with which to start treatment be- 
cause it was known to diffuse into the spinal fluid more effectivel}^ than sul- 
fathiazol. During the first few days of treatment Case i developed an increase 
in temperature and disorientation which suggested drug toxemia. Sulfathiazol 
was substituted for sulfapyridine with continued clinical improvement. Ap- 
parent recovery and omission of chemotherapy in Case i was followed by 
the development of a chronic staphylococcal meningitis which did not respond 
to sulfapyridine but which did respond to sulfathiazol. Full sulfathiazol 
dosage sufficient to maintain a blood level of 5 mg. per cent was necessary 
to control this meningitis. In Case 2 it was felt that prolonged treatment 
with sulfathiazol would be necessary to control this late chronic meningitis, 
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and it was again determined that the maintenance blood level had to be 
about 5 mg. per cent to control the infection. Sulfathiazol in adequate dos- 
age seems to be the drug of choice for the treatment of this type of infection. 

The use of heparin is quite naturally suggested by the pathology of 
cavernous sinus thrombophlebitis but there is another important justification 
of its use. There is reason to believe that staphylococcal bacteriemia usually 
arises from foci of septic thrombophlebitis in and around areas of suppuration. 
Such a conception indicates that the attack upon any staphylococcal bacteriemia 
should attempt to prevent the extension of septic thrombi as well as to 
destroy the bacteria. The combination of chemotherapy and heparin in these 
two cases has given better results than has been observed with chemotherapy 
alone. 


CONCLUSIONS 

(1) Two consecutive cases of hacteriemic staphylococcal cavernous sinus 
thrombophlebitis of the anterior type have been successfully treated by a 
combination of chemotherapy and heparin. 

( 2 ) Sulfathiazol, given in dosages sufficient to maintain a blood level of 
5 mg. per cent and continued for a long period after tbe beparin has been 
discontinued, seems to be the chemotherapeutic agent of choice. 
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INTRANASAL GRANULOMA OF THE SPOROTHRIX TYPE 
PRODUCING MARKED NASAL DEFORIMITY 


Marie Ortmayer, M.D., and 
Eleanor M. Humphreys, M.D. 

Chicago, III. 

Intranasal lesions of the type illustrated by the following case report 
are rare. This lesion had caused marked nasal deformity before biopsies 
were obtained which revealed histopathologic features resembling those of 
sporotrichosis.* 

Case Report. — A female, age 31, an artist who had worked in pottery and painting 
in New York, Kentucky and Illinois, gave a history of nasal bleeding and discharge for 
three 3'ears when first seen by one of us in 1937. She had been relativelj' well before 
1934. By 193s a thickening had developed in the midportion of the nose, with a depres- 
sion near the bony-cartilaginous juncture. The local symptoms persisted and deformity 
progressed despite much treatment. Numerous laboratory studies failed to demonstrate 
the cause. In April 1936, the first biopsy from the nasal mucosa was described as 
follows : “Sections show minute bits of stratified squamous epitbelium, mucous mem- 
brane, portions of blood clot and small portions of connective tissue. These latter are 
richly infiltrated by polynuclear leukocytes and lymphocytes. ... In some portions of 
the connective tissue there are multinucleated giant cells, but one does not recognize 
any well-defined tubercles. Plasma cells are fairly numerous . . . (Fig. i). Pathologic 
Diagnosis: Chronic purulent inflammation, possibly on the basis of an underlying gran- 
uloma.” 

In July 1936, roentgenograms of the sinuses, previously clear, showed “edema and 
absorption of both ethmoids. Both antra and sphenoids involved. The nose shows a 
saddle-nose deformity below the nasal bones.” Roentgenograms of tbe lungs were 
normal. 

The nasal deformity was marked when we first saw the patient in 1937 (Fig. 2). 
The coincident contracture had reduced the right nasal passage to one-third and the left 
to less than one-third of the normal size, preventing good visualization of the intranasal 
lesion. However, polj^poid tissue, crusts and sticky sanious secretions could be seen, 
especially marked on the left side. The gums were red-rimmed but not swollen, and 
granulation tissue-filled pockets laj' between some of the teeth. The rest of the physical 
examination was normal. 

A biopsy of the gums disclosed chronic inflammation with many plasma cells and 
neutrophiles, small abscesses and a few small multinucleated cells. Wassermann and 
Kahn tests were negative, both before and after the injection of arsenicals. The spinal 
fluid was normal as were blood counts and urinalyses. A roentgenogram demonstrated 
the deformity of the nose but no disease of the nasal bones (Fig. 3). Roentgenograms 
of the thorax and sinuses were interpreted as normal. A large number of tests for 
allergy were negative. Smears and cultures of nasal secretions revealed staphylococci 
and streptococci but no acid-fast organisms. Dark-field examinations failed to show 
spirochetes. Two species of fungi, grown on Sabouraud’s medium from nasal secretions, 
were pronounced nonpathogenic.f Neither culture produced lesions when injected into 

Submitted for publication August 15, 1939. 

* We are indebted to Dr. C. J. Imperatori, of New York City, Dr. Joseph E. 
Schaefer, of Chicago, 111 ., and Dr. Gordon New, of Rochester, Minn., for these biopsies. 

t By Dr. Rhoda Benham of Columbia University. 
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Fig. I.— First biopsy, April 1036: Section stained with H. and 
E. (Xi2S). Fragment densely infiltrated with plasma cells and 
lymphocytes, with a few neutrophiles and, on the left, giant cells. 

proved resistant to various types of local and general therapy and general symptoms 
were negligible save during treatment with iodides to which the patient was hypei - 
sensitive. The two biopsies secured in October, 1937 and February, 1939 are described 
below, and illustrated by Figures 4, 5 ' ^ ^nd 7. 


A 



Fig. 2. Fig. 3. 

Fig. 2. — (A). Showing the nasal profile of the patient prior to I934~i935. (B). Showing 

the nasal profile of the patient in the summer of 1937. 

Fig. 3. — A profile roentgenogram of the nose in the summer of 1937. 

* According to Dr. Bertha Kaplan Spector of the University of Chicago, 
t At the Atayo Clinic. 
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Fig. 6. — Second biopsy: Section stained by TJiina- 
Pappenheim method (Xi^s). Dense granulomatous 
tissue from deep region with tuberculoid foci and 
many giant, epithelioid, and plasma cells. 


Fig. 7. — Third biopsy, February 1939: 
Section stained with H, and E, (X275). 
The “syphiloid, tuberculoid and ccthyma- 
toid“'^ features illustrated by top zone, with 
many plasma cells and lymphocytes; middle 
zone, with multinucleated^ and epithelioid 
cells; dense lower zone, with focus of neu- 
trophiles bordered. by epithelioid cells. 


epithelioid and giant cells, and some eosinopliiles and mast cells scattered through a 
fibrous stroma. Neutrophiles were scarce save in small foci which combined the fea- 
tures of miliary tubercles and small abscesses. In these lesions neutrophiles were 
mixed with seminecrotic tissue in their centers while epithelioid cells formed their borders. 
While these foci were tuberculoid there were no typical tubercles. The numerous giant 
cells were scattered irregularly and while some were of the Langhans’ type others had 
grouped nuclei and the bizarre forms of foreign-body giant cells. 
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Careful search revealed a few gram-positive cocci and rods and gram-negative rods, 
all on or near the eroded surfaces. Deeper, and usually in macrophages, were a few 
coarse round or oval gram-positive bodies, the latter 4-5 fi long and 2-3 broad. These 
were blue with H. and E. and Giemsa stains and red with the Unna-Pappenheim stain. 
While these bodies stained as do gram-positive bacteria or fungi they were coarser than 
most bacteria. However, they were not positively identifiable as fungus spores. 

Discussion of Histopathologic and Clinical Features . — The almost identical 
granulomatous features of all three biopsies would seem to point to the pro- 
longed action of a single causative agent. Foreign bodies, chemicals, allergens 
and living organisms all may incite inflammation of a granulomatous char- 
acter. In consideration of the etiology in this case the action of a foreign 
body could be excluded. Although this patient was hypersensitive to iodine, 
this drug prohabl}’^ did not play a part in etiology. The disease was estab- 
lished before iodides were given, and the histopathology was unlike that 
attributed to iodine." Other chemical and allergic factors could be excluded 
on the basis of the various tests made. On the whole the most probable 
cause would seem to be an infection. In view of tbe slow progression of 
the nasal lesion and the mild general symptoms, an infectious agent of low 
pathogenicity would he suspected. 

The histopatholog}’^ was unlike that of the common chronic pyogenic in- 
fections, and of the less common granulomata attributed to pyogenic or- 
ganisms, such as botryomycosis and granuloma pyogenicum. From the 
clinical, laboratory and morphologic data both syphilis and tuberculosis could 
be excluded. Rarer granulomata also may affect the upper respiratory tract 
but most of them have distinctive clinical and morphologic features or readily 
demonstrable causative agents. Of these, rhinoscleroma, rhinosporidiosis, 
coccidioidal granuloma, leprosy, leishmaniasis, granuloma venereum and 
glanders could almost certainly be excluded. Despite certain similarities to 
granuloniata caused by yeasts and filamentous fungi, organisms of the types 
responsible for the more common mycotic infections such as blastomycosis 
and actinomycosis could not be found. 

One granuloma which may affect the upper respiratory passages^’ 
could not be dismissed so readily from consideration of tbe possible etiology. 
While sporotrichosis is commonly a disease of the skin and lymphatic structures 
it sometimes affects deeper tissues and organs. Cases have been described, with 
or without lesions of the skin, and with involvement of muscles, bones, joints, 
and various viscera and mucous membranes.-- Sucb lesions are 

notoriously resistant to therapy with iodides, as were the lesions in the case 
presented. Illustrations and descriptions of mucosal sporotrichosis, especially 
the classic descriptions of de Beurmann and Gougerot,"^ are very like those in 
this case. These authors stressed the mixture of syphiloid, tuberculoid and 
ecthymatoid features in the inflammatoiy reactions and the difficulty of 
demonstrating spores. Others^- have stressed the same difficulty with all 
save superficial sporotrichotic abscesses. 

Obviously, a positive diagnosis of sporotrichosis cannot be made in this 
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case. Morphologic evidence alone cannot be more than suggestive. Tlie 
failure to obtain proof by culture on suitable medium or by inoculating animals 
must be cited. It should be noted, however, that it was extremely difficult to 
obtain suitable inoculum from the deep-seated lesions through the narrowed 
nasal passages. Too, it may be argued that the agglutination test may not 
have been specific. However, the titer of 1 1320 was notably higher than 
those reported with control sera, or obtained in cross-agglutination tests with 
sera from patients with other mycotic diseases. 

SUMMARY 

A case is reported of a patient with a marked nasal deformity due to a 
granuloma of unknown etiology. 

Most of the common and rare granulomata known to affect the mucous 
membranes of the upper respiratory passages could be excluded from con- 
sideration of the possible etiology. 

The histopathology of three biopsies from the nasal mucosa of this patient, 
secured at widely separated intervals, was more like that of sporotrichosis 
than of other known granulomata. 

While proof of the etiology is lacking, the clinical and morphologic features 
warrant characterizing this as a sporotrichosis-like granuloma. 
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VARICOCELE AND ITS TREATjMENT 


Homer L. Skinner, M.D. 

n. S. MAntN'E UOSriTAL 

Baltimore, Md. 

In a text-book on the Practice of Surgery by Samuel Cooper,^ in 1828, 
the term “varicocele” implied nothing more than an unnatural dilatation of 
the blood vessels of the scrotum, and was considered a disease of no im- 
portance. The term “circocele” was applied to the condition that is to-day 
commonly known as varicocele. It was described as a varicose distention and 
enlargement of the spermatic veins. Cooper also stated that it frequently 
occasioned great uneasiness and sometimes a wasting of the testicle, and 
was usually limited to that part of the spermatic cord below the abdominal 
ring. This fulfills the description in text-books of to-day, except that one 
may add there is a lengthening of the veins, that it occurs most frequently 
in young, unmarried adults, and is on the left side in 90 per cent of the cases. 

Anatomy . — The spermatic veins on each side issue from the testis and 
epididymis and form the pampiniform plexus. This plexus is one of the 
constituents of the spermatic cord and consists of ten or twelve veins, most 
of which lie anterior to the vas deferens. For practical considerations, 
the plexus can be arranged in three groups: (r) The most anterior, which 
has in its midst the spermatic artery; (2) the middle, which has the vas 
deferens with its accompanying lymphatics and nerves; and (3) the posterior, 
composed of those veins which pass upward from the tail of the epididymis. 
The anterior group is the one first affected, or, if the dilatation affects all 
the veins, it is the group most extensively involved. The pampiniform 
plexus passes upward, unites within a shoit distance of the internal inguinal 
ring to form the spermatic veins, and ascends with each corresponding 
spermatic artery. Shortly before their termination, the veins unite to form 
one stem, which on the right side opens at an acute angle into the inferior 
vena cava below the renal vein, while on the left side it opens almost at a 
right angle into the lower border of the renal vein. According to Piersol,^ 
the spermatic veins proper possess no valves, but there is usually a pair at 
the entrance of the right vein into the vena cava. In the stems of the 
pampiniform plexus, however, valves are usually found, but they are very 
frequently insufficient. An operation has been described by W. Turner 
Warwick*^ in which he excises only the involved stems and leaves a channel 
containing the competent valves. 

Etiology and Classification . — Two types of varicocele are recognized : 
(a) Spontaneous, idiopathic, or primary; and (b) secondary or symptomatic. 
Secondary varicocele results from spermatic vein obstruction by intra- 
abdominal tumors, most often of the kidney, but occasionally large carcinomata 
Submitted for publication April 26, 1939. 
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of the pelvirectal region. The sudden appearance of a right-sided varicocele 
is suggestive of an abdominal tumor and, according to Bates, ^ varicocele is 
a symptom in 30 per cent of kidney tumors. Varicocele of obstructive 
origin can be diagnosed by placing the patient in the prone position, at 
which time one can note that the veins do not readily empty themselves, as 
in the primary tyi)e. Removal of the obstructing tumor mass constitutes the 
treatment. 

Primary varicocele is the type commonly seen. Usually the etiology is 
obscure or unknown. Age apparently is a factor, because it occurs in young 
individuals during the period of greatest sexual potentiality; nearl}' all 
are unmarried and have opportunities for sexual relief inadequate to their 
desires, which serves to perpetuate a constant genital congestion. Abuse by 
sexual excesses or masturbation may also result in this condition. Although 
most young adult males are subjected to sexual influences conducive to 
chronic pelvic congestion, only about one in ten develops varicocele. For 
years, the left-sided preponderance has been explained on an anatomic basis; 
namely, that (i) the left vein opens at an acute angle into the vena cava; (2) 
the left vein is destitute of valves at its opening into the renal, while the 
right one usually possesses a pair at its orifice; (3) the left vein in its 
course up the abdominal wall lies beneath the sigmoid colon, while the right 
has only coils of small intestine with their more fluid contents; (4) the left 
testicle hangs lower and the left spermatic vein is longer. Vascular dysfunc- 
tion is more common in old men in whom varicocele is rarely encountered but 
in whom varicosities and hemorrhoids are frequent. The fact that the left 
spermatic vein passes under the sigmoid, which may obstruct the vessel, has 
been advanced as a cause of varicocele, but chronic constipation with an 
overloaded sigmoid is characteristically a disease of advancing years. The 
actual cause is unknown, but chronic passive genital congestion is probably 
the underlying factor, as is demonstrated by the disappearance of most 
varicoceles and the symptomatic cure of maii}^ with the assumption of normal 
sex relationship of marriage. 

Symptoms . — Occasionally varicocele ma}' follow violent strain and be 
accompanied by severe local pains. Usually the onset is gradual. Many 
patients have varicoceles of considerable size without S3miptoms; occasion- 
ally they complain of the inconvenience of the relaxed scrotum and low 
hanging testicle, especiall}' in warm climates. Often the s3nnptoms are those 
of sexual neurasthenia, along with a variety of generalized aches and pains 
out of all proportion to the objective findings. Of the uncomfortable stimuli 
produced by varicocele, the most frequent is a dragging sensation in the 
testicle referred to the groin, lower abdominal quadrant, or lumbar region; 
a dull aching pain in the testicle ma3’^ be constant, aggravated on exercise. 

Diagnosis . — On examination, one notes a relaxed scrotum and a low 
hanging left testicle with the tortuous veins often visible. On palpation 
there is the t3'pical feeling likened to a bag of earthworms. These findings 
can rarely be confused with an3' other condition. A large h3"drocele or 
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hernia may obscure the varicocele. The testicle may show some atrophy. 
Perhaps the only condition it may be confused with is omental hernia. A 
sure method of distinguishing the two complaints is as follows : Place the 
patient in a horizontal position and empty the swelling by pressure on the 
scrotum ; then place the finger firmly upon the upper part of the abdominal 
ring and have the patient rise ; if it is a hernia, the mass cannot reappear as 
long as the pressure is continued at the ring, but if it is a varicocele, the 
swelling returns with increased size because the return of blood into the abdo- 
men is prevented by the pressure. 

Treatment . — Samuel Cooper,^ in his treatise on the Practice of Surgery, 
states that a radical cure can seldom be effected. He advocates supporting 
the testicle with a suspensory bandage and if necessary the use of cold and 
alum lotions ; also, that the blood be repeatedly taken away by means of leeches. 
From his observations, and the reports from very good authors, pointing 
out the severe complications which may and do result from varicocelectomy, 
we are apparently considering the operation too lightly, as too many such 
operations are being performed. According to Campbell, Douglas, in a 
careful follow-up in io6 of 305 cases operated upon for enlistment in the 
Army, found 48 per cent normal after a postoperative intermission of many 
months, 39 per cent had hydrocele, and four had atrophy. This is not a 
very cheerful report when one considers surgical treatment. 

Therapeutically, three types of varicocele are recognized : Tlie first is 
asymptomatic anatomic varicocele, which may be either large or small. In 
this type of case, operation is not indicated; however, we do operate upon 
some of these cases when sent into the hospital by ship’s physicians who 
refuse to pass the individuals for duty on Ijoats. In the second type of 
case the patient presents himself with a scrotal enlargement and a feeling 
of weight or a dragging sensation, either in the testicle or referred to the 
cord, groin or loin. This is the type of case in which operation is definitely 
indicated ; however, the number of such cases presenting themselves each 
year, with symptoms severe enough to warrant operation, is small, perhaps 
not over five or six. In the third type, unfortunately, fall a large number of 
the cases. These are the individuals who have a small varicocele with a 
variety of symptoms and anxiety regarding the integrity of their sexual 
apparatus. This type of case requires the utmost consideration and is 
entitled to some patience on our part and an explanation of the mechanism 
of varicocele, with assurance that the condition is not a serious one. Even 
then, we are forced to operate upon some of them because they will not 
or cannot help themselves. 

Injection treatment is advocated by some, who state that it is {practically 
100 per cent successful and that it avoids the two ever present possibilities 
which may follow operation, namely, atrophy of the testicle and secondary 
hydrocele. Different methods are described, but each points out that peri- 
vascular infiltration will not effect a cure and secondary injections are diffi- 
cult. Although injection may achieve the same effect as the ordinary surgical 
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operation, the amount of the plexus obliterated is not so easily controlled by 
injection as by operation. I think that we have all seen patients who are 
better satisfied with the final results following operation than we are our- 
selves. In this regard, according to Warwick,'’ Carver and Nitch reviewed 
100 cases and found that 20 still suffered pain and four were even worse 
after the operation; also, in spite of the fact that a hydrocele was present 
in 23, fibrosis of the testicle in 55, and atrophy in 21, it was found that at 
least 70 of the patients were comfortable and well satisfied with the operation. 
Unquestionably, if this represents a satisfactory standard of amelioration 
in this condition, it may eventually prove that injection treatment may 
very well serve the purpose. In the absence of this knowledge it is my 
opinion that, in carefully selected cases, operation is the method of choice. 

Operative Procedure . — Numerous procedures have been resorted to in 
the treatment of varicocele, but the usual operations performed can be 
placed in two groups: (i) Those designed to act directly on the varicose 
veins of the pampiniform plexus; and (2) those which seek to promote a 
simple suspension of the varicose plexus, either by resection of the scrotal 
sac or by simple suspension of the testis. Until three years ago, the method 
I employed was anchoring the distal end of the cut anterior pampiniform 
plexus to the external ring (Vincent’s operation), together with resection 
of the scrotum when atony was marked. The results were satisfactory, but 
this did not always give permanent suspension of the testis. In January, 
1934, Londres® reported an operatiA^e technic for suspension of the testicle 
which is easy, quick, and apparently harmless and, it appears to me, more 
than any other procedure offers possibilities for an efficient permanent 
suspension. The following is a description of the operation : It consists in 
suspension of the testicle by means of a flap cut from the fascia of the 
external oblique muscle, which is folded downward (Figs. 2 and 3), its 
pubic insertion remaining attached and its loose end being fixed to the testicle 
just below the ischiopubic bone. The opening made in the fascia of the 
external oblique is sutured after one has assured himself that the external 
inguinal opening has retained a proper diameter. 

The resistance of the strip of fascia, together with the fact that it will 
not stretch, guai'antees the lasting suspension, counteracting the distention 
due to dependency and relieving the weight on the vas, the common cause 
of cord pain. We have been using a strip of fascia about one-quarter of an 
inch wide and two inches long, anchoring the free end to the upper portion 
of the tunica vaginalis with silk (Fig. 4). In addition to the suspension, we 
have been removing a section of the anterior pampiniform plexus, if markedly 
varicosed, due care being given not to injure the spermatic artery and not to 
interfere with the middle or posterior portion of the cord. In doing this 
we would rather err by not removing enough veins than too -many, as we 
believe that the return flow of blood from the testicle is important to prevent 
complications. 
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The objection that presents itself to this operation is the possible trauma 
to the testis and tunica which is supposed to he one of the causes of hydrocele 
formation. During the past six years we have operated upon 44 cases in 
this manner with very good results and without any ill effects. Over half 
of these cases have been observed for a period of a year or longer, and it 
was found that they were completely relieved of symptoms, did not have 
any hydrocele and the fascia support was holding the testicle in the proper 
position. It is questionable whether it excites an inflammatory process al- 
ready present, as Campbell^® states that the specific gravity of the fluid 
is that of an inflammatory exudate rather than a transudate resulting from 
vascular disturbance. 

CONCLUSIONS 

The etiology of primaiy varicocele is usually obscure. It occurs in 
young individuals, rarely in men of advanced years, when vascular dysfunc- 
tion is more common. Marriage commonlj^ effects a cure. The diagnosis is 
usuall}^ easy and rarely mistaken for anj' other condition. Varicoceles have 
been grouped into three types, according to the classification of Campbell,^® 
which appeals to me as being a very good method in selecting cases for 
operation. The common complications of operative treatment are hydrocele 
and atrophy of the testicle, and in some reports these complications seem to 
be rather high. Cases for operation should be carefully selected and the 
operation should not be considered a minor procedure, care being taken in 
technic and identification of various structures which possibly may be a factor 
in producing the above complications. If the case is not one for operation, 
the patient should not just be given a suspensory, which is often unsanitary 
and ineffectual, but his condition should be explained to him as not being 
a serious one and one that will not affect him in an}^ way. The operation 
of choice is one of the suspension type. The patient usually remains in bed 
for five to seven days, and wears a testicular support for 30 days. 
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INDELIBLE PENCIL INJURIES TO THE HANDS 
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HOSPITAL, AND THE HAND CLINIC, COOK COUNTY HOSPITAL, CHICAGO, ILL. 

Injuries to the hands and fingers by the points of indelible pencils are 
fairly infrequent, but the characteristic chain of events which follows them 
warrants the occasional report of a case and justifies reemphasis of their im- 
portance. The severely irritative and destructive properties of aniline dyes, 
when introduced into the eye by the “lead” of indelible pencils, was recog- 
nized many years ago by the ophthalmologists (Graflin,-’- Kmvahra,-”' Vogt,^® 
Dejean,^- Marshall,-" and Bride®). The eczematous and acneform eruptions, 
papillary growths and, very rarely, epithelioma of the skin from aniline dyes, 
are well recognized the dermatologist (Sachs®^). Bladder carcinoma in 
aniline dye workers is a classic example of malignancy due to chemical irri- 
tation (Rehn®'*“). Puoz,®"* in a general review of the subject, noted one patient 
who suffered severe injury from the introduction of an indelible pencil into 
the urethra, and Ilkoff-- reported on the effects of indelible lead on the gastro- 
intestinal tract of a patient who was given, as a joke, a beefsteak containing a 
piece of indelible pencil. 

Sigmund Erdheim,’^'^ in 1914, was the first to report indelilile pencil wounds 
of the hand. Glass,-® in 1922, first called attention to the general toxic mani- 
festations of indelible injuries. Excellent reviews of indelible pencil injuries 
have been published by Anglesio,^ Arce,- Bettazzi,'^ Bianco,'"’ Bravo and 
Canedo,® Bull,® Buzz!, Costa and Derqui,'^® Dalquen,^^ Erdheim,^'* Gierlich,^” 
Glass and Kriiger,^® Iselin,®'® Marsiglia,-® Milch,®’^ Perez,®® Puoz,®'^ and tc 
these papers the reader is referred for more extensive discussion. 

The “lead” of indelible pencils is made up of inert substance or filler, 
usually graphite, an inert Ijinding substance, and a dye which gives the color 
and “indelible” property to the “lead.” The dye has been proven to be the 
toxic agent (Kuwahra,®® Vogt,®® Erdheim,^'* Glass and Kruger,^® and others) ; 
the other components liehave simply as inert foreign bodies and differ in action 
in no wa}'- from ordinary graphite pencil which may lie buried in the tissues 
for years (60 years in the case of Glass,®® 1931). 

The dyes used belong to the triphenylmethane, diphenylmethane and di- 
lihenylamine groups, the most frequently used being methyl violet of the 
triphenylmethane group. The toxicity of the dyes is associated with their 
reaction ; thc}^ become increasingly toxic with increasing alkalinity, and may 
be listed in order of increasing toxity as follows ; Green, yellow, red, brown, 
blue, violet, and black. It has been pointed out by Vogt,'®® that the difference 

Submitted for publication September 26, 1939. 
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in toxicity is one of degree only, and that all cause chemical necrosis. It 
would seem that they produce a disturbance in cellular metabolism due to the 
chemical affinity of the alkaline dye for nucleic acids in the nuclei of the cells. 

When indelible “lead” is introduced into the tissues, the dye at once begins 
to dissolve, and leads to a necrosis of the adjacent cells. As the highly con- 
centrated dye is carried farther outwards the area of necrosis enlarges and 
all tissues in its path are involved — the skin and its appendages, connective 
tissue, fat, muscle, nerves, cartilage and bone. Where blood vessels are sub- 
jected to high concentration of the dye, they become totally necrotic and 
thrombosed ; farther away, where the dye is less concentrated, the necrosis may 
involve only the adventitia, while the media and intima may show round cell 
infiltration and proliferation. It is possible, as Ettore^® has suggested, that 
this thrombosis and associated secondary infection may be factors in produc- 
ing the extensive necrosis which may involve whole digits or phalanges. 

A protective wall of leukoc3'tes is thrown up about the advancing process, 
but it is pushed back farther and farther until the dye is diluted beyond the 
point of toxicity, has been altered by local metabolism, or has been carried 
away by the blood and lymph. Then the process comes to a standstill, the 
protective wall liquefies, and the necrotic central mass is cast off, leaving an 
ulcer which heals slowly by granulation. Superficial areas may separate and 
heal spontaneously in five or six weeks. If the dye has penetrated deeply, 
months or even years may elapse. Occasionally, a very slight injury may re- 
sult in tattooing. Sharlit'^® has recorded one instance in which a melanoma 
developed in such a tattooed area. 

The local clinical manifestations of indelible wounds of the hand may be 
minimal. At the time of the injury there is some pain which persists for an 
hour or so, and along with this there is edema of the surrounding tissues. If 
the injury is near a nerve there may be sensory loss over its peripheral dis- 
tribution. As the dye becomes more wide!}' diffused the reaction becomes more 
marked, the pain may recur, and may radiate distally or peripherally; but it 
is remarkable that pain is rarely the presenting symptom. The puncture wound 
continues for a long period of time to secrete a purple fluid which discolors 
the dressings. 

If the fistulous tract is simply incised and an attempt made to remove the 
lead, the incision refuses to heal and the process becomes an ulcer with violet 
base and borders. Occasionally, if the penetration has been quite deep, the 
puncture wound heals and a tumor-like mass develops which, if incised, 
leaves a purple ulcer that persists for weeks or months before healing occurs. 

General symptoms are not always present, but in about 20 per cent of 
cases (Puoz) complaint is made of headache, malaise, anorexia, gastro-in- 
testinal upset, and general weakness. Such symptoms do not often come on 
for several weeks after the injur}^, ma)’’ be associated with fever and increased 
white cell count, and, as in a case reported by Gartenmeister,^*’’ icterus may 
develop. Torraca^'^ found experimentally that although the kidneys showed 
the most damage, the liver was also affected by methyl violet; and Glass^'* 
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found that the lungs, heart, liver, spleen, and kidneys of mice receiving methyl 
violet, were markedly congested and that the liver showed capillary hemor- 
rhages and leukocytic infiltration. Gierlicli,'^'* on postmortem examination of 
a premature infant who had been given indelible lead, found toxic changes 
in the parenchymastous organs. He showed experimentally that the dye is 
absorbed as a colorless substance into the blood stream and acts as a proto- 
plasmic poison, producing anemia, cloudy swelling and accumulation of fat 
globules in the cells. In one experiment an acute yellow atrophy of the liver 
was produced. 

In one of our cases (Case 2) anorexia, weakness, lassitude and a brief 
postoperative febrile reaction seemed due to toxemia from the dye rather than 
to a concurrent local infection. This was particularly striking since the 
toxic symptoms did not develop until seven weeks after the injury, and the 
anorexia and lassitude persisted for several weeks after the local process had 
subsided. 

The treatment of indelible pencil injuries is complete, immediate excision, 
care being taken that no tissue stained by d3'e is left behind. If this can be 
effected at once, the wound may be safel}’- sutured with assurance of primary 
healing. The “lead” should never be picked out with forceps, which breaks 
up the foreign body and scatters bits of the dye throughout the tissues. In 
the late case, removal of dye-stained tissue is also indicated : but where hones, 
tendons and other essential structures are involved, complete excision may be 
impossible. In such instances the wound is left open and allowed to heal by 
granulation. In other instances complete excision and primary closure may 
be accomplished even as late as two and one-half months after injury (Case i ). 
At times (Jerusalem-'*), the necrotizing action may be so severe and ex- 
tensive that amputation is necessary. 

The systemic reaction is due to absorption of the dye or of some of its 
products. It has been shown that the dye is very slowly excreted by the 
kidneys. However, the common occurrence of gastro-intestinal symptoms and 
an occasional instance of icterus would seem to indicate that the liver must 
also play a role in the excretion of the dye. For this reason, it seems logical 
to administer glucose and prescribe a liberal carbohydrate diet when toxic 
symptoms occur. 


CASE REPORTS 

Case I. — Cook County Hospital, Nos. 1689466, 1690535 and 8873: J. S., male, age 
nine, injured the dorsum of the right index finger with an indelible pencil, December 3, 
1937. He squeezed the wound and made it bleed, but did not remember whether he suc- 
ceeded in removing the point of the pencil. The following day the finger became swollen 
and there was discharge of bluish fluid, but there was no pain or tenderness. Four days 
after the injury the patient was admitted to Cook County Hospital where the wound was 
simply cleansed and dressed and the patient was instructed to report to the Hand Clinic 
for dressings, where he reported three days later, December 10, 1937. at which time 
there was noted a fusiform swelling of the finger and an ulcer about 3 Hm. in diameter 
(Fig. i), from which thin, bluish fluid exuded. The finger was cleansed and splinted and 
the patient advised to apply dry heat at home. 
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He was readmitted to the hospital, three days later, with a moderately severe infec- 
tion which subsided quite rapidly under cleanly care and moist heat. Following discharge 
from the hospital he reported for dressings until February 19, 1938, at which time the 
sinus had healed, leaving a blackish, discolored area about i cm. in diameter. He was 
again admitted to the hospital and the finger opened, under a general anesthetic. The 
skin and subcutaneous tissue, over an area of approximately i cm. in diameter, were 
purple and gelatinous, and the extensor tendon over the distal interphalangeal joint was 
soft and necrotic. All involved tissue was excised, the wound sutured, and the finger 
splinted in hypere.xtension. The wound healed by primary intention in about ten days. 
The splint was left on for five weeks in order to allow firm healing of the extensor 
tendon defect, and a good functional result was obtained (Fig. 2 A and B). 

The microscopic examination of the excised tissues showed, in the skin, a small 
accumulation of round cells with single foreign body giant cells embedded deep in the 
reticular layer of the dermis. On section through the tendon there is a dense, firm collagen 

A B 



Fig I. — Case i: Indelible Fig 2, — Case i: A and B. Indelible pencil injury to dorsum of 
pencil injury to dorsum of index finger. Return of function after evcision and suture, 

index finger. Before excision. 


connective tissue in which are found spicules of coal-black pigment. In one area this 
pigment is surrounded by round cells and single foreign body giant cells” (Alex. B. 
Ragins, M.D., Pathologist). 

Case 2. — Passavant Memorial Hospital, Nos. 41849 and 43322: R. T., male, age 17, 
was admitted to the hospital, April 27, 1939, with the history of, seven weeks previously, 
having had the lead of an indelible pencil accidentally driven into the palm of the right 
hand. He had been taken at once to a physician who extracted the piece of lead and 
applied moist packs. During the first week after the injury there was considerable 
swelling about the wound, there was an elevated temperature, local redness, and pain on 
motion. There was some purplish discharge from the wound. During the second week 
the symptoms subsided, and by the end of this week the puncture wound had healed. 
During the ensuing five weeks the swelling receded, pain and tenderness disappeared, 
and the patient regained complete use of the finger. There remained, however, a small 
grayish spot where the pencil point had entered. Two days previous to admission to the 
hospital, and seven weeks after the original injury, the swelling, pain and tenderness 
recurred, and hot, moist compresses were again applied. The process, however, became 
steadily worse and he was admitted to the hospital with a temperature of 100.4° F., and 
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a white cell count of 12,630. Examination showed a tense, uniformly swollen right index 
finger, held in semiflexion. In the palm over the region of the second metacarpophalangeal 
joint was a small sinus with grayish borders exuding grayish liquid (Fig. 3 A and B). 
Pressure over the course of the tendon sheath produced pain, as did both flexion and 
extension of the finger. There were no enlarged lymph nodes in the epitrochlear or 
axillary regions and no evidence of a lymphangitis. Clinical Diagnosis: Suppurative 
tenosynovitis secondary to indelible pencil injury. Drainage was immediately established. 

Operation . — Under general anesthesia, a transverse incision was made over the 
proximal culdesac of the tendon sheath, directly through the sinus tract. A second, 
longitudinal, incision was made along the radial border of the finger. A grayish, 
purulent exudate was found both in the culdesac of the sheath and in the sinus tract. 



A ' B 


Fig. 3. — Case 2: A and B. Indelible pencil injury to right palm, with perforation 
of the tendon sheath, seven weeks previously. Suppurative tenosynovitis from secondary 
infection through sinus tract. 

Bacteriologic examination of this exudate revealed a pure culture of hemolytic staphylo- 
coccus aureus which grew well both aerobically and anaerobically. Upon cutting through 
the skin at the site of the sinus, there was encountered a gray, granulomatous mass of 
tissue, about 2 cm. in diameter, which extended to the fibrous tendon sheath which was 
also streaked with gray. Upon opening the sheath, seropurulent fluid was evacuated, and 
the tendons within the sheath showed grajdsh and black streaks. The fibrous tendon 
sheath in the finger also showed these grayish streaks and the vincula were similarly 
stained. There was slight violet coloration of the liquid in the digital part of the sheath. 
The granulomatous tissue and some of the gray tissue were removed, but complete re- 
moval was not attempted because of the complicating infection. 

Tlie postoperative course for the first few days was somewhat stormy and presented 
a picture which suggested a toxemia not entirely compatible with the evident infection. 
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Although the boy complained of pain in the finger, hand and forearm, there was no 
evidence of a spreading infection, the swelling was confined to the finger and metacarpo- 
phalangeal joint, and there was no lymphangitis, although the axillary nodes were 
tender. At no time did the temperature rise over 100.4° F- He developed upper abdom- 
inal distress and diffuse tenderness over the whole upper abdomen, anorexia was marked, 
he was listless and apathetic. He was not jaundiced, though the icterus index was 7.5. 
This situation persisted for about eight days, during which time he received large amounts 
of fluid, and 2,000 cc. of 10 per cent glucose was administered intravenously on two 
occasions. 

After the eighth postoperative day the temperature came down to normal and the 
general condition improved e.xcept for the listlessness and anorexia which persisted for 
some six weeks. The incision healed slowly following the discharge of two large plugs 
of gray necrotic tissue, and was complete on May 27, 1939, one month after operation. 

Pathologic Examination. — Microscopic : Dr. Frank B. Queen. The e.xcised tissue 



A B 

Fig. 4 . — Case 2 : Photomicrograph of tissue removed at first operation. (A) Tissue from central 
portion of necrotic area shows dense mass of pigment and absence of any viable cells. (B) Tissue 
from more peripheral portion, still filled with pigment, some vi.ible nuclei present, (X105) 

showed a “necrobiosis of subcutaneous tissue due to foreign body (Fig. 4 A and B). The 
tissue is composed of necrobiotic material in which the hazy outlines of cells are seen, 
and apparently there has been a good deal of inflammation prior to the development of the 
necrosis, since in many fields the tissue seems excessively cellular. The material now 
stains purplish-blue and vague outlines of nuclei are seen in much of it. In addition, 
there are many masses of black pigment of variable size, which, when examined for 
distribution, seem to be more prevalent in the zones containing hyaline connective tissue 
than anywhere else. Sections from one of the blocks are better preserved than the others 
and, here, mononuclears seem to be the predominant type of cell.” 

Subsequent Course . — On July 26, 1939, two months after the incision had healed, and 
the boy had begun to work driving a car, a tender swelling appeared at the lateral end 
of the transverse palmar incision. It proved to be a small subcutaneous abscess which 
was opened and drained. Since it lay under the scar of the previous incision, occasion 
was taken to remove a thin piece of grayish skin and subcutaneous tissue for microscopic 
e.xamination. The abscess healed rapidly following drainage and, except for its coinci- 
dental location with the previous injurj’’, presented nothing extraordinary. 

The microscopic sections are of interest since they show the hyperplastic changes in 
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the skin which may follow indelible injuries. Doctor Queen reported that “the epithelium 
is somewhat hyperplastic and hyperkeratinized (Fig. 5). Beneath it is the rather 
heavily vascular corium. There are masses of dark-staining, granular, blue-black 
pigment. None of these appears to be phagocytized as far as can be definitely determined. 
They lie in the interstices of the tissues and occasionally there seems to be some dis- 
integrating cytoplasm about some of them. The connective tissue of the corium elsewhere 
is rather edematous and quite well vascularized. There is perivascular cuffing with 
lymphocytes and mononuclears.”* 



* The indelible pencil in this case came from one of the well-known foreign pencil 
manufacturers. Chemical tests carried out on the pencil lead, by Dr. Chester Farmer, 
Professor of Chemistry, Northwestern Universitj' Medical School, indicated that the dye 
which it contained was methyl violet. An inquirj', sent to the New York office of the 
firm which manufactured the pencil, was answered briefly and noncommittally, with 
the assurance that to the best of their knowledge no injurious substance was contained 
in the pencil, but no information was given as to the actual dye used. It is interesting to 
note that Kuwahra, Erdheim, and others who experimented with similar pencils, had no 
hesitancy in naming the manufacturers and that the name of this firm appeared in the 
literature (Kuwahra) in this connection well over 35 3'ears ago. 
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Thomas E. Wyatt, M.D., and Ransom R. Buchholz, M.D. 

Nashville, Texn. 

FROM THE DEP\nTS!ENT OF SURGKRV. VANDEKHILT UXIVERSITY, XASIIVILLE, TENN. 

The pathologic processes resulting from infestation with Endameba 
histolytica have attained considerable surgical significance. Althought amebia- 
sis is usually considered to be a tropical disease, manifestations of it have 
been reported from all sections of the United States. Craig^ examined 49,336 
people from all parts of the United States for amebae and found 5,720 (11.6 
per cent) to be infested. Ochsner and DeBakey- estimate that 500,000 to 
1,000,000 people in this country are so affected. 

The most common manifestations of amebiasis are the intestinal lesions and 
hepatic abscess. 

One of the less common but most serious lesions due to amebae is ulcera- 
tion and gangrene of the skin and subcutaneous tissues. Two such cases have 
been encountered in the Vanderbilt University Hospital. Only one of these 
cases recovered, which was due to the prompt recognition of the cause of the 
gangrene and the institution of specific treatment soon after entrance to the 
hospital. 

Twenty-eight cases of gangrene and ulceration of the skin due to En- 
dameba histolytica have been collected from the literature. All of these cases 
had associated visceral lesions and presented definite evidence that the lesions 
were due to Endameba histolytica. Reviewed cases not fulfilling these re- 
quirements are not included. 

Ngai and Frazier^ reviewed the literature in 1933. These authors in- 
cluded 27 cases in their report. Several of their cases which do not fulfill 
the above requirements are not included in this review. Since 1933, only six 
additional cases have been reported. 

Nasse,"* in 1891, was the first to describe this condition, but the term 
“amebiasis cutis” was first applied by Engman and Heithaus" in 1919. 
Nasse’s case followed drainage of a liver abscess but motile amebae were not 
identified. Engman and Meleney,** in 1931, reported two cases of amebiasis 
cutis in which the characteristics of the Endameba histolytica were definitely 
identified. Meleney and Melene}'" reported a case of extensive ulceration of 
perianal region in which complete bacteriologic as well as protozoologic studies 
were carried out. In this case the presence of the micro-aerophilic non- 
hemolytic streptococcus was definitely ruled out, showing that the skin 
changes were due entirely to Endameba histolytica. 

As has been pointed out by Engman and Meleney,*’' the published cases 
fall into four groups. The classification is as follows : 

(i) Cases following drainage of amebic abscess of the liver. 
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(2) Those following drainage of ruptured viscus (appendix, fecal fistula, 
pericolic abscess, colostomy following resection of large bowel). 

(3) Those cases with involvement of perianal skin associated with amebic 
colitis. 

(4) Those cases without any direct connection with viscera (this group is 
not considered in this report). 

The collected cases are tabulated in Table I. Of the authentic cases in the 
literature, 15 recovered, ii died and two were not followed. The first group 
contained the greatest number of cases and the highest mortality rate (Table 
II). In seven of the ii cases that died, there was extensive gangrene of the 
abdominal wall following drainage of a liver abscess. The remaining four 
deaths were caused by gangrene of abdominal wall following a colostomy for 
obstruction, drainage of a pericolic abscess, a fecal fistula resulting from a 
resection of the large bowel for what was thought to be a carcinoma but proved 
to be a “granuloma,” and extensive involvement of tbe perianal skin associated 
with a severe amebic colitis. 

Table II 
MORTALITY RATE 


Group No. Cases Died Well Not Followed Mortality Rate 

1 12 7 S 0 S8-3% 

n 7340 42-8% 

IK 5) 1 6 2 11.1% 


Of the 15 cases in the literature which recovered, six had involvement of 
the perianal skin and subcutaneous tissue. Five cases followed drainage of a 
liver abscess, one followed a colostomy for ulcerative colitis, two cases fol- 
lowed drainage of a ruptured appendix, and one case followed drainage of a 
perforated diverticulum of the large bowel. The two cases wdiich were not 
followed had involvement of only the perianal skin. 

CASE REPORTS 

Case I. — A. W., colored, female, age 63, a native of Tennessee, entered the Surgical 
Service of the Vanderbilt University Hospital, November 6, 1933, with the chief com- 
plaint of vague abdominal pain of six months’ duration. There had been no nausea, 
vomiting nor diarrhea. Two months before admission she had noticed a mass in the 
left upper abdominal quadrant, which had subsequently become tender. The mass grad- 
ually increased in size. There had been no chills, although she stated positively that 
she had fever. She had never been out of the state of Tennessee. The remainder of 
her history was not remarkable. 

Physical Examimtion . — The patient was an extremely ill, poorly nourished, elderly 
colored woman. Temperature 103° F., pulse 140, respirations 30. The skin was dry 
and there was evidence of marked loss of weight. Examination of the abdomen revealed 
a large, firm, tender, fluctuant mass in the left upper abdominal quadrant. The remainder 
of the examination was not remarkable. 

Course in Hospital . — Repeated examinations of the stools were negative for amebae, 
although the mass was suspected of being an amebic abscess. Her temperature rose 
daily to 104° F., and she rapidly became worse. On the third hospital day, celiotomy 
was carried out through a left rectus incision over the mass. A large quantity of foul- 
smelling, grayish pus was evacuated and a drain was placed in the cavity. Cultures at 
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this time were positive for the colon bacillus, but cultures for anaerobic organisms were 
negative. No amebae were found in smears made from the pus. After drainage, the 


r- 



Fig. I. — Case i: Photograph of the lesion. In this case, the ulcerated area is not as exten- 
sive as in Case 2, but the gangrenous edge of the ulcer can be plainly seen. 


temperature immediately fell, and with transfusions and supportive treatment she rapidly 
improved. 

On the seventh postoperative day, necrosis of the wound was noticed. Tliis rapidly 
progressed until there was a wide area of gangrene about the draining sinus at the 



Fig. 2. — Case i: Photomicrograph of section of 
skin taken from the periphery of the ulcerated area. 
The amebae can be seen to be actually invading the 
epithelium at point indicated by the bracket marked 

X. 


Fig. 3. — Case i: Photomicrograph show- 
ing a section taken from the base of the ulcer. 
The nuclei in the amebae are prominent. 
(High magnification.) 


bottom of a deep crater, the base of which was bathed in foul-smelling pus (Fig. i). 
Around the wide gangrenous area there was an area of er3’-thema. For the first time 
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motile forms of Endameba histolytica were found. Biopsy of the skin at periphery of 
ulcerated area revealed the presence of amebae on microscopic section (Figs 2 and 3). 
The patient was immediately given emetine hydrochloride 003 Gm. twice daily. This 
was administered ovei a period of 16 days. The wound was irrigated with Yatren and 
with Dakin’s solution. An extensive debridement was carried out and the wound edges 
were beveled. Frequent electrocardiographic tracings were made while the emetine was 
being administered. In spite of this specific treatment, blood transfusions and supportive 
measures, she lost weight and strength and expired on the fiftieth hospital day. Autopsy 
was not obtained. Amebae were never found in the stools. 

Case 2. — D. E , white, male, age 34, a bricklayer and a native and resident of 



Fig 4 — Case 2 Photograph of the gangrenous area Here, 
the massive involvement of the anterior abdominal ^\alI is shown 
as well as the o\erhanging edges of the crater. 

Tennessee, was admitted to the Surgical Service of Vanderbilt University Hospital 
August IS, 1939 He was referred because of “sloughing of the abdominal wall.” Six 
months prior to admission he had experienced sudden sharp pain in the right upper ab- 
dominal quadrant. The pain remained localized and was unaccompanied by nausea and 
vomiting. The pain subsided and left him with tenderness in the right upper abdominal 
quadrant which persisted for about two weeks. Three months later the pain reappeared 
and became a constant dull ache Three weeks after reappearance of the pain the patient 
himself felt a mass in the epigastrium The mass continued to increase in size and became 
^ery tender. There were no concomitant gastro-intestinal symptoms. Two and one-half 
months later, celiotomy was performed by his local physician, who states that “a right 
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rectus incision was made over the mass and about 1,500 cc. of thick, pinkish, odorless 
material was evacuated. The wound w'as closed with drainage and the patient was dis- 
charged two weeks later, still draining profusely.” 

Three weeks after operation the edges of the wound became gangrenous and this 



process spread rapidly over almost the entire abdominal wall. His condition became 
rapidly worse, temperature became elevated, he lost weight and strength and became 
delirious. He was admitted to Vanderbilt University Hospital six weeks after the onset 
of gangrene of the abdominal wall. 



Fig. 6. — Case 2 : After extensive debridement. The granulating: area has 
been partially grafted; in spite of that amebae can still be recovered from the 
draining sinus. 

Physical Exaimuation . — The patient was an extremely ill, emaciated, semicomatose, 
young white male. Temperature 101.2'’ F., pulse 132. respirations 32. The skin was 
dry and pale. There was almost complete loss of subcutaneous tissue. Remainder of 
physical examination was not remarkable except for the abdominal tvall. Here, there 
was an area of ulceration extending from the xiphoid process almost to the symphysis 
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pubis and laterally to the anterior axillary lines, measuring 22x18 cm. in diameter. The 
edges of the ulcer were irregular and overhanging. The surrounding skin was black, dry 
and parchment-like m te.xture, with an advancing “halo” of deep red, shading gradually 
into the color of the normal skin. The base of the ulcer was bathed in thick yellowish- 



Fig 7 — Case 2 Showing further grafting Exudate from the sinus still con- 
tains amebae 


green pus which gave off an acrid unpleasant odor. On clearing the crater of purulent 
material, both rectus abdominalis muscles could be plainly seen, the anterior rectus sheath 
had been completely digested. In the midline just below the xiphoid and in the superior 
portion of the crater there was a sinus about 2x3 cm. in diameter which would admit 



the index finger for a distance of 4 cm. (Fig. 4). From this sinus exuded yellow bile. 
The remainder of the physical examination was not remarkable. 

Course in Hospital . — Several massive blood transfusions were administered with 
slight improvement in the general condition. Infestation with Endameba histolytica was 
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suspected from the very first, but only on the seventh hospital day were the organisms 
found (Fig. 5). Cultures were positive for an anaerobic streptococcus. Amebae were 
found at first only under the overhanging edges of the ulcer. As soon as the diagnosis 
was made, the patient was immediatel}' given emetine hydrochloride (0.065 Cm. intra- 
muscularly daily for 12 days). Amebae were 
jicvcr found in the stools. On the tenth hos- 
pital day, as soon as his general condition would , 

permit, an extensive debridement of all the 
necrotic tissue was carried out. This was a 
rather formidable procedure as it entailed re- 
movable of a tremendous amount of tissue. 

Bleeding was controlled with catgut ligatures 
and hot wet packs and he was returned to the 
ward in onl}' fair condition. 

The sinus continued to discharge purulent 
material and smears were positive for amebae. 

Irrigation of the wound was begun with 
Dakin’s solution and the sinus itself, which 
continued to discharge bile-stained material, 
was irrigated with carbazone. 

As soon as there was evidence of granula- 
tion tissue in the wound, small, deep grafts 
were applied to the defect at frequent intervals 
(Figs. 6, 7, 8, 9). It was possible to cover 
almost the entire area with epithelium although 
the discharge from the sinus was still positive 
for Endameba histolytica. The skin transplants 
were not affected by the organisms. 

The patient began to gain weight and 
strength and was discharged perfectly well 
after 115 hospital days, with instructions to re- 
turn at a later date for excision of the grafted 
area (small, deep grafts) and application of 
split-grafts. 

Comment. — The most striking ac- 
tion of the Endameba histolytica is lysis 
of the tissues without a great deal of tis- 
sue reaction. The picture is greatly al- 
tered, however, when amebae attack the 
skin around a discharging sinus. The 
characteristics of this disease are exem- 
plified by Case 2 (Fig. 4) where one sees 
the rapidly spreading ulcerative process, 
an irregular crater with overhanging gan- 
grenous edges, “an advancing ‘halo’ be- 
yond the margin of the ulcer which varies 
in color from a dusky red through vari- 
ous shades until it merges graduall}' with the color of the normal skin” (Eng- 
man and Meleney®). The base of the ulcer is bathed in pus and frequently 
partially digested anatomic structures may be identified. 
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Fig. 9 . — Case 21 Skin grafting Iia? been 
completed and the .sinus has completely healed. 
The state of nutrition of the patient has im- 
proved tremendously. 


WYATT AND BUCHHOLZ a'^ua^yf'iT/i' 

Secondary infection of the involved tissue with bacteria plays an important 
part in the progress of the disease. It is well known that secondary infection 
of an amebic abscess of the liver greatly increases the gravity of the prognosis. 
This factor holds true also for amebic ulceration of the skin. In Case i, the 
course was complicated by the colon bacillus ; in Case 2, an anaerobic strep- 
tococcus was present which disappeared soon after irrigations with Dakin’s 
fluid were begun. 

From the two foregoing cases and those reported in the literature, it may 
be seen that involvement of the skin and subcutaneous tissues by Endameba 
histolytica is an extremely grave complication. 

The most important factor in care of amebic ulcei'ation of the skin is 
early recognition of the cause of the disease. In many instances amebiasis has 
been suspected and repeated examinations of the exudate have been made 
without finding amebae. It must be borne in mind that smears taken from 
the discharging sinus will frequently show no amebae while bits of necrotic 
tissue taken from the undermined, overhanging edges of the crater will yield 
numerous motile forms. 

When the pathologic picture described above is encountered, it is justifi- 
able to administer emetine even if smears are negative for amebae. However, 
it is important to differentiate this type of skin involvement from progressive 
postoperative synergistic gangrene caused by micro-aerophilic nonhemolytic 
streptococcus. 

Next in importance to the early administration of emetine is thorough 
debridement of the involved tissue. 

Gangrene of the skin due to amebiasis is almost universally seen in ill- 
nourished people. Consequently, one must exercise a great deal of thought 
and patience in their postoperative care. Their diet must be adequate in 
calories and especially high in protein content, in an effort to combat the 
hypoproteinemia that they often present. As hospitalization extends over a 
long period of time, the administration of vitamins is of great value. These 
patients are usually anemic so that the frequent administration of whole blood 
is very valuable. Administration of serum or plasma is also helpful in 
elevating low serum proteins. Skin grafts should be applied to granulating 
areas as soon as possible. 

SUMMARY 

Two cases of gangrene and ulceration of the skin of the anterior abdominal 
wall due to Infestation with Endameba histolytica have been presented. 

Case I was an elderly negress, who developed gangrene of the skin fol- 
lowing drainage of a liver abscess. She died on the fiftieth postoperative day 
in spite of administration of emetine h3'drochloride and debridement of the 
gangrenous tissue. The liver abscess was secondarily infected with the colon 
bacillus. 

Case 2 was a young white male, who also developed very extensive gan- 
grene and ulceration of the abdominal wall subsequent to drainage of a liver 
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abscess. On the seventh hospital day, motile forms of Endameba histolytica 
were found and he was given emetine hydrochloride, and extensive debride- 
ment of old devitalized tissue was undertaken. The wound granulated and 
skin grafts were applied. He was discharged perfectly well. In neither of 
these cases were amebae found in the stools. 

A brief resume of the literature is given. Twenty-eight authentic cases 
of amebiasis of the skin which were in association with visceral lesions have 
been collected. Fifteen of these cases recovered, ii expired, and two were 
not followed. 

Early recognition of the etiology of the disease, early administration of 
emetine, and extensive debridement of the affected tissue has been emphasized. 
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BRIEF COMMUNICATION AND CASE REPORT 


FREE TRANSPLANTATION OF FAT FOR BRONCHO- 
PULMONARY CA'STTY^J^ 

CASE REPORT 

Harold Neuhof, M.D. 

New York, N. Y. 

Case Report. — J. E., male, age 62, was first admitted to Mount Sinai Hospital, 
Juh' 18, 1938, with the history of cough and purulent expectoration of seven months’ dura- 
tion. There was also some loss in weight and increasing dyspnea. For two or more 
weeks before admission, there had been fever and pronounced chest pain. This history of 
a seven months’ illness was preceded by a vague history of having “swallowed a bone.” 
The roentgenogram revealed infiltration in the left lower lobe with a series of pleural 
fluid levels. By bronchoscopy, much foul pus and fragments of chicken bone were evacu- 
ated from the lower lobe. 



Fig. I Fig. 2 

Figs, i and 2 . — Photomicrographs of a section of the fat graft, removed from the wound 22 days after 
transplantation. (Low and high powers, respectively.) 


Fever continued after the bronchoscopic treatment, but the cough became much re- 
duced and the foul odor became faint. A roentgenogram showed no substantial change. 
Accordingly, operation was performed for encapsulated pyopneumothorax. 

Operation . — Collections of foul pus in the pleura were evacuated through a postero- 
lateral thoracic approach. Multiple perforated pulmonary abscesses comprised the floor 
of the pyopneumothorax. Several dilated bronchial orifices opened into the wall of the 
pulmonary cavity. The picture, therefore, was that of a classic “lattice-lung.” 

The empyema cavity reduced in size progressively after operation. The “lattice- 
lung” persisted. The patient was discharged with a clean wound and a tube in place 
leading to the bronchopulmonary cavities. 

He was readmitted to the hospital, January, 1939, for closure of the bronchopulmonary 
cavity. Except for a slight cough he was symptom free. The wound was clean. No infil- 
tration of the lung was invisible in the roentgenogram. By bronchoscopy, there was a 

* Presented before the New York Surgical Society, April 26, 1939. Submitted for 
publication July 7, 1939. 


153 


HAROLD NEUHOF 


Annals of Surgery 
January, ll>41 


slight amount of secretion in the left main bronchus. The situation thus being satisfac- 
tory, transplantation of fat was proceeded with. 

Second Operation. — January 3, 1939; The edges of the wound were freshened, the 
skin mobilized and the roof of the pulmonary cavity split open. The lesion was a typical 
bronchopulmonary cavity, about one and three-quarter inches in each diameter. There 
were a number of blowing bronchial fistulae. A mass of fat, of about these proportions, 
was removed subcutaneously from above the iliac crest and placed into the cavity. It 
fitted snugl}^ The graft was held in place by approximating the fibrous tissue which 
roofed the cavity and the skin by interrupted sutures. On the sixth postoperative day, the 
sutures were removed, and the wound appeared healed. Two days later, however, a 
partial separation of the skin was noted. The graft was visible in the depths. There was 
no bronchial fistula. On the twelfth day after operation, the graft was still seen to be in 
place, despite the fact that the wound was partly open. No bronchial fistula was present. 
On the seventeenth day after operation, the graft was seen to be still in place, and was 
adherent. Granulation tissue partly covered the transplant. There was no bronchial 
fistula. A specimen of the graft was removed for microscopic examination on the twenty- 
second day (Figs, i and 2). The wound healed not long afterward, and has remained 
healed. A roentgenogram demonstrated the absence of pulmonary infiltration after opera- 
tion. The pathologic report of the specimen of the graft which was removed was : “Fat 
tissue and fibrous tissue connected with granulation tissue. The fat tissue is not necrotic.” 

Discussion. — Dr. Carl Eggers (New York) said that he had had the 
pleasure of discussing Doctor Neuhof’s original presentation of this subject 
before the American Thoracic Society two years ago. At that time, Doctor 
Neuhof had quite a series of cases and reported excellent results, similar to 
that obtained in the present instance. Doctor Neuhof stated then that the 
conception of transplantation of fat into a cavity which is partly lined 
with epithelium, and which is perhaps even moderately infected, did not agree 
with the ideas he had concerning tissue transplantation, and that it was a rather 
empiric method. Nevertheless, the facts are irrefutable, in that the majority 
of cases — 17 were reported by Doctor Neuhof at the time — were healed, all 
except three which were failures, and three which were imperfectly healed. 
The question came up of what becomes of such a clean fat graft when trans- 
planted into a cavity lined with epithelium ; although it may be surgicall}’^ clean 
it is not actually sterile. That question is still open, and is rather interesting 
in view of the present case presentation in which instance Doctor Neuhof 
reopened the wound, or in which the wound opened itself, and he had occasion 
to study the graft m situ some time after transplantation. He found that — 
contrary to one’s expectation — the graft had actually "taken,” and was being 
vascularized. Doctor Eggers said he doubted such a possibility at the time 
of the original presentation two years ago. Doctor Neuhof himself felt that 
probably the graft would not live but would gradually become absorbed, 
but, while in there, would tend to obliterate the cavity and also favor oblitera- 
tion of the bronchi. Such a viewpoint was also held by Doctor Churchill at 
the time. When one realizes the difficulty of closing these cavities by ordinary 
surgical methods, one learns to appreciate any new procedure that promises 
results. One probably has to assume that the fat, which molds itself entirely 
into the cavity, actually does block the bronchi and that vascularization gradu- 
ally takes place. 

Some of these cavities can be obliterated if one brings about favorable 
conditions for healing; for instance, if one immobilizes the lung sufficiently and 
excises the thick fibrotic margins and perhaps even approximates the margins 
of the lung by suture, and then puts a muscular or subcutaneous tissue flap 
with skin over it. It is well for one who may have a case of this type to operate 
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upon, to bear both methods in mind. In very rebellious cases resection of the 
lobe ma)'^ be indicated. 

Doctor Neuhof (closing) : As Doctor Eggers implied, the operative pro- 
cedure of transplantation of fat was empirically conceived. Even at the 
present time, when I have had a number of successful results, I feel that there 
is no logical basis for the operation. I thought of it only as an attempt at a 
short-cut in the first case because nothing else seemed to be feasible in a 
small child, who was just convalescing from a pneumonotomy and drainage 
of an unusually large pulmonary abscess. 

Concerning the question of actual viability of these fat grafts, all I can 
say is that I had assumed that they acted only as scaffolds for the ingrowth 
of connective tissue and underwent gradual and progressive degeneration 
and absorption. When, however, as in this case, the specimen reveals via- 
bilit}'- even in the presence of an unsatisfactory set-up for viability, one may 
have to change one’s viewpoint as to degeneration and disappearance of the 
graft. 

Doctor Eggers has assumed that pulmonary cavities, after drainage of 
abscesses become completely lined with epithelium. If this assumption were 
entirel}' correct, then a free fat graft or any other tissue graft or tissue flap 
should not be prone to “take.” Although I have no proof, it is my conviction 
that these cavities are onl}'' partl)'^ lined with epithelium, and that, here and 
there, there are areas of granulation tissue. It seems to me that it is from 
these areas which are not epithelialized that there are sent forth vascular 
sprouts which represent the first stage of the maintenance of nourishment 
of the graft. 
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{Articles published in the Annals of Surgery do not necessarily represent the 
opinions of the editors, even though they are selected and published zvith editorial 
approval. Likczvisc, the editors may not necessarily be in agreement zvith corre- 
spondents zvhosc coniinunieations are important if only because they present stimu- 
lating opposition. Sinec this impartial point of viezu is vital to progress in science, 
the Annals of Surgery offers this forum for pertinent disenssions of reason- 
able length . — Ed.) 

Re: New Incision for Closed Space Infection (Felon) Involving Distal Phalanx of 
Finger: — by Jerome J. Weiner, M.D. (Annals of Surgery, in, 126-134, Jan., 1940) 
FREDERICK CHRISTOPHER, M.D., EVANSTON, ILL.: 

“First, I would strongly advise against amputation of the tuft of the distal phalanx, no matter whether 
it seems to be involved in infection or not. If osteomyelitis has developed it would seem far better to 
me to wait for sequestration. Regeneration of the phalanx will usually occur. Second, I think it very 
important not to damage the periosteum of the distal phalanx in any surgical procedure. The incision 
should be limited to the soft parts. Third, I believe that removal of the nail is unnecessary and painful 
and that it prolongs disability. Fourth, I believe that making the incision in the highly vascularized 
area of the nail bed is unwise and unnecessary. Once the correct diagnosis of felon has been made, it 
seems to me that the chief therapeutic indication is the relief of tension, which, if unrelieved, may 
invite necrosis of some of the distal phalanx. The relief of tension is also important to permit drainage 
of the abscess and to relieve pain. For this purpose, in my opinion, the hockey-stick incision is by far 
the best, and should not be of such depth as to nick the periosteum. The high incidence of felon and the 
prolonged morbidity even with proper treatment make this really an important question. “ 

SUMNER L. KOCH. M.D.. CHICAGO: 

“Doctor Weiner’s suggestions as to the treatment of felon seem to me to violate the first law of surgery, 
‘Do no harm,’ on every count. To avulse the nail is not a simple injury; it requires from five to seven 
weeks, sometimes longer, for the formation of a new nail. Why one should voluntarily add this not 
trivial and totally unnecessary injury to the finger with an infection in the anterior closed space is diffi- 
cult to comprehend. Furthermore, an incision through the nail bed, as depicted in Plate I, No. 3, would 
almost invariably lead to a fissured and deformed nail. Bone involvement often occurs following infection 
of the anterior closed space, but the patient will recover most rapidly and certainly if the soft tissues are 
drained adequately and the bone is left alone. To amputate the tip of the phalanx and expose haversian 
canals and bone cells to infection may lead to the very involvement that is most likely to result in long* 
delayed healing and loss of bone sub.stance. That such a complication actually did take place following 
operation in the third case, reported by Doctor Weiner, is suggested by a comparison of Figures 10 and 
II. While in some cases the abscess may be close to the tip of the finger, in many others, it lies at some 
distance from it To cut the normal and uninfected tissue to reach an abscess which could be drained by 
an incision directly over it does not seem wise or commendable. Finally to entrust the care of an infected 
wound to the patient and instruct lum ‘to soak the finger in hot boric solution every two hours for 20 
minutes' is a fairly certain way of adding further infection to the open wound.” 

HUBLEY R. OWEN, M.D., PHILADELPHIA: 

“ . . . r do think that Doctor Weiner’s article ... on the subiect of The Treatment of Felons is ter- 
rible. and exactly contrary to all of the teaching of Kanavel, which we have tried to follow. The idea of 
locally infiltrating 1% novocain into a thumb which was ‘tense, tender and hot’ shows a very limited 
knowledge of surgery, and I do not believe this article should have been published in the Annals.” 


REBUTTAL TO THE OBJECTIONS OP DOCTORS CHRISTOPHER, 

KOCH AND OWEN 

Jerome J. W’^einbr, M.D. 

New York, N. Y. 

T HE QUESTIONS raised by Doctors Christopher, Koch and Owen are : 

First, that avulsing of the nail is a traumatizing procedure, and it takes 
from five to seven weeks for a new nail to regenerate ; that where the nail 
regenerates it is fissured and deformed. The illustrations in my original 
communication of Cases i and 3- show the nail in Case i to he primarily 
fissured (Fig. 5). In Case 3, however, it regenerated quite normally. The 
hone has also regenerated. Assuming the nail is fissured in some instances, 
is it not preferable to give a patient a fissured nail rather than a deformed, 
mutilated and desensitized finger? Most of my cases show an initial fissured 
nail which ultimately is replaced by a normal one. 
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Second, they contend that bone involvement often occurs following in- 
fection of the anterior closed space, but the patient will recover most rapidly, 
and certainly, if the soft tissues are drained adequately and the bone is left 
alone. That to amputate the tip of the phalanx exposes the haversian canals 
and bone cells to further involvement. Two cases operated upon, subsequent 
to the original article, had the tuft of the bone removed ; the indication for its 
removal being necrosis of Sharpey’s fibers which were closely attached to 
the periosteum. In both these cases, the healing period was shortened by at 
least four weeks. Two other cases also showed necrosis of Sharpey’s fibers. 
However, the tip of the phalanx was not removed. Both these cases required 
a longer period of time to heal as compared with the two preceding ones. 

Third, Doctor Koch feels that, in some cases, the abscess may be close 
to the tip of the finger. If the abscess is close to tbe tip of the finger, beware of 
a collar-button abscess. Case 3, of my original article, was just such a type 
of case — and the patient pricked that superficial abscess herself. The sub- 
sequent roentgenograms revealed what happened. I wish to state to Doctor 
Koch that I did not remove the tuft of the bone in this case, I treated it 
along the lines suggested by both him and Doctor Christopher, nameljq 
incising the soft tissues without removing the bone. After a period of time, 
the necrotic connective tissue sloughed away and, later, the diseased bone 
sequestrated itself and the wound commenced healing. I feel that had I 
removed the tuft of bone in this case, together with the necrotic connective 
tissue, I would probably have an-ested the process and thus shortened the 
healing period. No doubt. Doctors Koch and Christopher have seen many 
incisions made in the median line for what appeared to be a superficial abscess 
of the tip of the finger. How many of these cases developed osteomyelitis 
due to inadequate drainage? No instance of anterior space infection can be 
adequately drained unless Sharpey’s fibers are completely divided. Neither 
the median nor the lateral hockey-stick incisions accomplish this. Invariably, 
a thick plug of necrotic connective tissue blocks drainage and the infection 
is forced into the bone cells and haversian canals. Necrosis of the bone ensues 
and only when the sequestrum is extruded, does healing take place. The 
“fish-mouth” incision, while it provides adequate drainage, gives results as may 
readily be demonstrated. An eighth patient demonstrated what occurs in cases 
where inadequate drainage is obtained, and probes are used to ascertain the 
presence of sequestra. Incisions in this case were made through the nail. 

Fourth, Doctor Kanavel, in his book on hand infections, claims that there 
is nothing superior to the ordinary dressing, saturated with hot boric acid 
solution, to wall-off an acute process. 

Doctor Owen received an erroneous impression when he read my article. 
The local infiltration of i per cent novocain was by ,.the simple method of 
block anesthesia, a procedure which is generally endorsed. The site of in- 
jection is at least two inches from the infection. It was perhaps an oversight not 
to have mentioned this obvious step in technic in my original communication. 

I agree with Doctor Owen that a general anesthetic is the anesthesia 
of choice; 'however, did it occur to Doctor Owen that' the economic factor had 
to be reckoned with in a majority of my cases? To spend but .one day in the 
hospital costs the patient a minimum of $35 and up ($15 for operating 
room, $10 for anesthesia, $5 for board, $5 for laboratory fee). I have em- 
ployed local anesthesia in most of my cases. 

I firmly believe that the incision I have employed has a great deal of 
merit, because all of the major objections are overcome and the end-results 
are good. Jerome J. Weiner, M.D., 

331 East 17th St. 

: New York, N. Y. 
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MEMOIR 

DOCTOR GATEWOOD 
1887-1939 


By the untimely death of Doctor Gatewood, of Chicago, on May 22, 
1939, the Middle West has lost one of the most prominent of its younger 
surgeons. 



Doctor Gatewood 


Doctor Gatewood was the eldest son of Annie L. Pierrot and Dr. ^'\^esley 
Emmet Gatewood, and was born October ii, 18S7, in the little town of Stock- 
port, Ohio, where his father, a graduate of the Medical Schools of Dartmouth 
and Bellevue, had come to practice. His elementary school education was 
received in Nashville, Tennessee, the place to which the family had moved 
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because of his father’s failing health, and he graduated from the High School 
in Nashville in 1903, entering the Ohio State University in the fall of that 
year. He received the degree of A.B. from that institution in 1907, and 
that of M.A. in 1910, his research problems for the Master’s degree having 
been undertaken in the departments of physiology and anatomy. 

He began his medical work at the Ohio State University during the 
years 1907-19 10, and was graduated from Rush Medical College in Chicago 
in 1911. Following this, a year was spent in the Pathology Laboratory at 
Michael Reese Hospital, and he served his internship at the Presbyterian 
Hospital under Dr. A. D. Sevan, where he continued as resident and associate 
in Doctor Sevan’s service for several years. 

Like all members of the surgical staff of the Presbyterian Hospital, Doctor 
Gatewood came up through the ranks as a teacher in surger}'^ in Rush Medical 
College. Starting as an assistant in 1914, he held a Fellowship in 1918, was 
an instructor of surgery in 1919, an assistant clinical professor in 1923, an 
associate professor in 1929, and clinical professor of surgery in 1937, which 
position he held until the time of his death. Doctor Gatewood was always a 
student of surgery and throughout his surgical career was engaged in some 
type of experimental work. 

His literary contributions cover a wide field, but he was particularly 
interested in that part of abdominal surgery having to do with the stomach 
and duodenum. As a teacher, he probably had no superior on the Rush 
Faculty, and it is a question whether anyone else in that group enjoyed an 
equal amount of respect and admiration on the part of the Rush medical 
students. 

Recognition of Doctor Gatewood’s caliber as a surgeon came early and 
continued through the years. Besides his membership in the American Medi- 
cal Association, and the state and local medical societies, he enjoyed the 
distinction of belonging to the Chicago Surgical Society, the Western Surgical 
Association, the American College of Surgeons, and the American Surgical 
Association. He was among the Founders’ Group of the American Board 
of Surgery. 

Doctor Gatewood is survived by his wife, Esther Harper, to whom he was 
married in 1923, his son Emmet, and his daughters Helen and Mary Jean. 
His residence at the time of his death Avas in Highland Park, Illinois, where, 
among his civic interests was a membership on the School Board, in which 
work he took a very active part. 

We, his colleagues, who have grown up with him since our intern days 
and have worked with him at Presbyterian Hospital, at Rush Medical College, 
and at the Cook County Hospital recognized him to be not only a most capable 
surgeon and a great teacher but a man of the highest quality. His sincerity 
of purpose, honesty, and modesty won for him not only the admiration of all 
those with whom he came in daily contact but the love of those who knew 
him best. In his sudden passing, at the age of 52, we feel an irreparable loss. 

Edwin M. Miller, M.D. 
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Great Britain Needs Surgical Equipment, Medical Supplies, Drugs, Sera, 
Hospital Beds, etc. . . . To Meet the Greatest Crisis in Her History! 

The Medical and Surgical Supply Committee, composed of 250 physicians and 
surgeons in principal cities throughout the United States, is urgently in need of instru- 
ments, dressings, biologicals, pharmaceuticals and equipment to be shipped to Great Britain 
for distribution among hospitals and medical field stations. 

Complete operation units for General and Traumatic Surgery, as well as special 
units for Ear, Nose and Throat; Plastic; Brain; Orthopedic; and Genito-Urinary 
Surgery are desperately required. 

Doctors are urged to send these materials immediately to the Medical and Surgical 
Supply Committee of America, 420 Lexington Ave., New York City. 

Advisory Chairmen : Dr. Carnes Weeks, Dr. Franz Groedel, Dr. Allen O. Whipple, 
Dr. Stuart L. Craig, Dr. Conrad Berens, Dr. Joseph Felsen, Dr. Malcolm Goodridge. 

CONDENSED REPORT 

The Medical and Surgical Supply Committee was formed and is functioning under 
a Department of State permit. No. 357, dated August 7, 1940. 

An appeal was made to the doctors of New York City, to join in a nation-wide 
campaign for surgical and medical supplies, with which to equip emergency stations and 
field hospitals, to relieve the present crisis in England. To date 164 cases, estimated 
value $47,000, have been shipped to Great Britain. 

The Committee is composed almost e.xclusively of physicians and surgeons, and the 
work is carried on under their supervision and advice. The success of the Committee’s 
efforts has been due to a large extent to the wonderful support the physicians and 
surgeons have received from other doctors, hospitals and pharmaceutical wholesalers 
and retailers. 

Rigid standards of inspection have been set up by the Committee; all supplies and 
equipment received are inspected by experts before being packed for shipment. The 
existing abnormal conditions under which the unpacking will be made causes this effort 
on our part to be much appreciated. 


EDITORIAL ADDRESS 

Original typed manuscripts and illustrations submitted to this Journal 
should bo forwarded prepaid^ at the author’s risk* to the Chairman of the 
Editorial Board of the ANNALS OF SURGERY 

Walter Estell Loo, M.D. 

1833 Pine Street, Philadelphia, Pa. 

Contributions in a foreign language when accepted will be translated 
and published in English. 

Exchanges and Books for Review should be sent to James T. Pilcher, 
M.D., Managing Editor, 121 Gates Avenue, Brooklyn, N. Y. 

Subscriptions, advertising and all business communications should be 
addressed 

ANNALS OF SURGERY 
227 South Sixth Street, Philadelphia, Pa. 
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ZPO, a superior medicinal grade of zinc peroxide, is a distinctive preparation developed 

particularly to meet the special requirements for use in certain anaerobic wound infections. 
It has been employed with striking success in the treatment of various surgical infections 

due to micro-aerophilic and strictly anaerobic bacteria. 

Clinical results indicate that it is 
especially effective in: 

• Chronic, Undermining, Burrowing Ulcers 

• Chronic Abdominal Sinuses; Fecal Fistulas and 
Superficial Ulcers 

• Lung Abscesses and ensuing Chronic Empyema 

• Anaerobic Infections of Dental Origin in the Face 
or Neck 

• Human Bites 

• Gunshot Wounds 

• Prophylaxis of Accidental or Operative Wounds 

ZPO (Reg. U.S. Pat. Off.) 

Zinc Peroxide • Special Medicinal • Merck is supplied in 
1 oz. bottles • !4 lb. bottles • 1 lb. bottles 

Literature on Request 

MERCK & CO. Inc. ejHri/nu^ctuqmi^, RAHWAY, N. J. 

Please mention Annals of Surgery when writing advertisers. 



ZINC PEROXIDE — SPECIAL MEDICINAL- 
MERCK 


For the Prophylaxis and 
Treatment of Anaerobic 
Surgical Infections 





COPTRJGHT 1939, THE COCA-COLA COMPANT 
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Further Evidence 

of the value of One Per Cent Sterile Solution of Neo-Synephrin Hydrochlro- 
ride in the treatment of Acute Hypotension. Some of the more recent articles 
on the surgical use of Neo-Synephrin Hydrochloride are the following: 


Silvers, H. I., and Leonard, I. A., Jr.: 
The Use of Neo-Synephrin Hydrocliloride 
in Maintaining Blood Pressure during 
Spinal Anesthesia; Am.J. Surg., 50:79-83, 
(Oct.) 1940. 

© Kelly, M. : A Note on the Use of Neo- 
Synephrin in Collapse; Med.J.Australia 
11:574 (Oct. 14) 1939; abst. in Anesth. & 
Analg. (Sept.-Oct.) 1940. 

© Orth, O. S., Leigh, M. D.; Mellish, C. 
H., and Stutzman, J. W. : Action of sym- 
pathomimetic amines in cyclopropane, 
ether and chloroform anesthesia. J. Pharm- 
acol. & Expcr.Therap. 67:1-16, 1939. 

Robinson, E. B. Jr.: Use of Pontocaine 
in Spinal Anesthesia; Southern M. J., 33: 
955-960 (Sept.) 1940. 


Lorhan, P. H., and Lalich, J. J.: Cir- 
culatory and Electro-cardiographic Studies 
of Neo-Synephrin Hydrochloride in Spinal 
Anesthesia; Anesth. & Analg. (Mar.-Apr.) 
1940. 

Brunner, R. S., and de Takats, G.: The 
Use of Neo-Synephrin in Spinal Anesthesia; 
S. G. & O. 68:1021-1028 (June) 1939. 

Bittrlch, N. M.: The Clinical Use of 
Neo-Synephrin Hydrochloride for the Con- 
trol of Blood Pressure During Spinal Anes- 
thesia; Anesth. & Analg. (Jan. -Feb.) 1939. 

Gage, M. : Preoperative and Postoper- 
ative Use of Drugs in Surgery of the 
Gastrointestinal Tract; Southern Surgeon 
9:149-156 (Mar.) 1940. 


Average subcutaneous dose: 0.5 cc.Supplied in 15 cc. rubber-capped vials. 

One Per Cent Sferih Sohfion of 

NEO-SYNEPHRIN HYDROCHLORIDE 

OL.aevo-aIpha-liydroxy-bcta-mcUiyl-nmino-3 hydroxy-etliylbcn- 
zene Iiydrocbloride) 

FREDERICK STEARNS & COMPAN 

DETROIT, MICHIGAN 

New York • Kansas City • San Francisco 
Windsor, Ontario • Sydney, Australia 
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One after another . . . 


. a well written piece of work. . . . 
Any graduate of medicine can follow a de- 
scription of an operation step by step and 
have a very good idea of what it’s about.” 

“. . . should he a part of the library of 
most operating surgeons and especially of 
those who occasionally operate . . .” 

“To busy practitioners and general sur- 
geons these volumes should be of great 
service.” 

“It is to the general surgeon, great or small, 
that these hooks will prove of inestimable 
value.” 

“. . . these fine volumes should prove of 
real aid to almost every surgeon.” 

“. . . an excellent reference encyclopedia 
of surgical technic.” 


. . . they all join in praising 

MODERN SURGICAL TECHNIC 

hy Max Thorek, M.D, 

3 Volumes • 2045 Pages • 2174 Illustrations • $33 


J. B. LIPPINCOTT COMPANY 

Philadelphia • London • Montreal 


AMERICAN JOURNAL OF 
SURGERY 


AMERICAN JOURNAL OF 
MEDICAL SCIENCES 

JOURNAL OF THE A. M. A. 


JOURNAL OF BONE AND 
JOINT SURGERY 

THE SOUTHERN 
SURGEON 

UNITED STATES NAVAL 
MEDICAL BULLETIN 
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Thoracic Surgery 




THE INSTRUMENTS ILLUSTRATED 

MASSON Needle Holding Forceps. lO'/i" in length, with 
mortise lock. Chrome plated. Each, $16.00. 

HARRINGTON Splanchnic Retractor. Flexible, with heart 
shaped blade. l2'/j" length, two sizes; blade end I'/z" and 
2". Approximate depth, 5". Each, $10.60. 

HARRINGTON Splanchnic Retractor. As above, but with light 
carrier and lamp. Two sizes. Each, $16.50. 

MAYO-HARRINGTON Scissors. Heavy. II”. Straight. Each, 
$16.75. Same, curved, each, $17.50. 


A Complete Line of Fine 

SPECIAL MUELLER INSTRUMENTS 

One of our several departments is a complete sec- 
tion of instruments and equipment for Thoracic 
Surgery. Men doing this work rely on this extensive 
assortment of necessary equipment — finest instru- 
ments for every phase of surgery of the chest, each 
one carefully wrought from patterns designed and 
favored by foremost surgeons. 

It includes broad selections of retractors, raspa- 
tories, rib cutters of various types, the several kinds 
of forceps and clamps, needle holders, scissors, tro- 
cars and drains, as well as thoracoscopes, pneumo- 
thorax outfits, anesthesia equipment, and a complete 
line of suction and pressure units. 


Everything for the Surgeon 



V - MUELLER & CO. 

SURGEONS' INSTRUMENTS HOSPITAL SUPPLIES A EQUIPMENT 


OGDEN AVE. - VAN BUREN and HONORESTREHS 

CHICACO. ILL. 


SbjJkmcUxL Injclrochlonde 




For the relief of pain, Dilaudid hydrochloride has several 
advantages over morphine. It is a stronger analgesic, acts 
more quickly, and is less likely to cause undesirable symp- 
toms, such as nausea, constipation, or marked drowsiness. 

Analgesic Dose: Dilaudid hydrochloride l/20 grain will 
usually take the place of l/4 grain morphine sulphate. 


DILAUDID hydrochloride (dihydromoTphinone hydrochlori.'e) Council Accepted 
Hypodermic and oral tablets, recta! suppositories, and soluble powder 



* Dilaudid hydrochloride is subject to Federal narcotic regulations. 

Dilaudid, Trade Mark reg. U. S. Pat. Off. 

BILHUBER-KNOLLCORP. ORANGE. NEW JERSEY. 
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IMPORTANT PUBLICATIONS 


mw WORK 


JUST READY 


OBSTETRICS AND GYNECOLOGY 


By the Departmental Stajf of the University of Chicago and Other Contributors 

Edited by FRED L. ADAIR, M.A,, M.D., F.A.C.S. 

Mary Campau Ryerson Professor and Chairman of the Department of Obstetrics and Gynecology in the 
University of Chicago; Chief of Service, Chieago Lying-in Hospital, Chicago, Illinois. 

Two octavo volumes totaling 2031 pages, illustrated with 663 engravings and 25 plates 

mostly in color. Buckram, $20.00, net. 


This important new work reflects the growing 
tendency to combine obstetrics and gynecology 
for the purpose of improved service, teaching 
and research. Thus duplication of effort, repeti- 
tion, omission and lack of proper coordination 
and correlation are avoided. The work presents 
the subject matter essential to a firm foundation 
upon which more e.x’tensive individual knowl- 
edge may be built. 

This is not intended to be a work of reference, 
but is designed as a complete and sj'stematic 
guide for the practitioner and the student. It 
stresses principles rather than non-essential de- 
tails and it orients the fields of gynecology and 
obstetrics to biology and medicine. It includes 
everjdhing that the authors consider essential to 
the general practitioner’s mastery of the subject. 


The principles that underlie the important 
operative procedures are presented with their in- 
dications and contraindications. Throughout, the 
work stresses the relationship of the individual 
practitioner and the patient. It is a significant 
contribution to a subject of ever widening im- 
])ortance. 

The institutions from which this work emanates 
have an enviable record for their obstetrical work. 
The Journal of the American Medical Association 
in its issue of August 19, 1939, reports that in 
The Chicago Lying-in Hospital of the University 
of Chicago there were 2,748 births without a sin- 
gle maternal death during the fiscal year ending 
June 30. This remarkable record is evidence of 
the soundness of the principles presented in this 
work. 


CONGENITAL CLEFT LIP, CLEFT PALATE 
AND ASSOCIATED NASAL DEFORMITIES 


By HAROLD STEARNS VAUGHAN, M.D., D.D.S,, F.A.C.S. 

Professor of Clinical Surgery, New York Post-Graduate Medical School, Columbia University; Attending Surgeon, 
Now York Post-Graduate Hospital; Consulting Oral Surgeon, Woman’s Hospital, etc,. New York City. 

Octavo, 210 pages, illustrated with 259 engravings. Cloth, $4.00, net. 


This work presents an evaluation of the various 
methods for the surgical treatment of congenital 
cleft lip and cleft palate. It reflects the teaching 
and clinical experiences of the author at the 
New York Post-Graduate Medical School of 
Columbia University. At such institutions in 
which special attention is given to the study and 
treatment of lip and palate defects, the results 
are far more satisfactory than elsewhere. In this 
work the author describes at length those meth- 
ods that have proved their worth. 


The objective of the surgeon in cases of this 
character is the attainment of velopharyngeal 
closure and any series of operations which falls 
short of this requirement cannot be regarded as 
entirely successful. This text points the way to 
complete closure. The author has aimed to pro- 
duce a book of practical value to the general 
surgeon, to the pediatric surgeon and to the 
specialist in plastic and reconstructive surgery. 
The book is fully illustrated, and the operative 
steps are described in detail. 


LEA & FEBIGER 

Please send me books checked; □ Check enclosed herewith. 


Washington Square 
PHILADELPHIA, PA. 

□ Bill me at 30 days. 


□ Adair’s Obstetrics and Gynecology $20.00 

□ Vaughan on Cleft Lip, Cleft Palate and Associated Nasal Deformities 4.00 


Name Address 

(A. of S. 1-41) 
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A RATIONAL Scalpel 
with all-bellied BEAVER -DeBakey blades 


The correct use of the scalpel requires that the cutting be done by the belly of the blade. Yet this surgical 
maxim is not generally realized in practice. Scalpels with conventional shape blades must be held within 
restricted limits in order to sever tissue with the belly of the blade. This limit is about 30° (Fig. A). 
Beyond this the cutting is no longer done by the belly of the blade. To overcome this disadvantage 
a more RATIONAL scalpel has been devised by Michael DeBakey, M.D., so shaped that incision 
can be made rationally at practically any angle it may be necessary to hold the scalpel (Fig. B). 
BEAVER-DeBakey blades are the realization of such a RATIONAL scalpel. After a trial, surgeons 
usually prefer these all-bellied blades; they are the blades of the future. They cost no more — they 
fit all BEAVER handles. Write us for a reprint of Dr. DeBakey’s original article, or ask your dealer. 

RUDOLPH BEAVER, INC., Waltham, Mass., U. S. A. 


JN CONVALESCENCE- Gray's 

Compound offers pleasant and 
effective aid in quickening the 
slow process of recuperation. 
Dull, listless appetites “come to 
life ’’ and improvement in tonal 
qualities is often outstanding!. 


JN UTERO-OVARIAN Irregu- 
larities — Hyperol not only offers 
periodic, symptomatic relief but 
IS an iron-quimne tonic valuable 
in certain associated types of 
anemia. Samples on request. 


GRAH COMPOUND HYPEROL 


ACTIVE INGREDIENTS 

Gentian, Dandelion, Sherry Wine, 
Glyc erine, Phosphoric Acid, 
Tr. Cardamom Comp, and Sugars. 


ACTIVE INGREDIENTS 

Hydrastine, Quinine Bisulfate, 
Aloin, Apiol and Ferrous 
Carbonate (Blaud). 


THE PURDUE FREDERICK CO., 135 Christopher Street, New York 
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‘pliable SURGICAL guides 


DISEASES of the 
THYROID GLAND 

By CECIL A. JOLL, M.S., B.Sc., 
F.R.C.S. 

Senior Surgeon to the Royal Free Hospital. 
682 pages, 283 illustrations, 24 color plates. 
Price, ^15.00. 

In this work the anatomy, physiology, and 
pathology of the thyroid gland are described 
and brought up to date. Special chapters are 
devoted to obscure diseases. Etiology of the 
simple goiter is discussed in connection with 
prophylaxis and treatment. Malignant goiter 
is presented under a simplified classification 
and a new technic for extirpation described. 
The subject of Thyrotoxicosis is covered in a 
section occupying over half the book and 
treatment by medical, radiological and sur- 
gical methods is described fully. 

Chapter Headings 

Structure and Development of the Thyroid Gland ; 
Physiology of the Thyroid Gland; Parathyroid 
Glandules; Classification of Thyroid Diseases; 
Acute Inflammations of the Thyroid Gland ; Granu- 
latomous Diseases of the Thyroid Gland; Riedel’s 
Disease; Lymphadenoid Goitre; Parasitic Diseases 
of the Thyroid Gland ; Developmental Abnormali- 
ties of the Thyroid Gland; Simple Goitre; Hypo- 
thyroid States; True Neoplasms of the Thyroid 
Gland; Thyrotoxicosis; Cardiovascular System in 
Thyrotoxicosis; Treatment of Primary Thyrotoxi- 
cosis; Surgical Treatment of Thyrotoxicosis; 
Anesthesia in Operations for Goitre; Operation of 
Thyroidectomy for Primary Thyrotoxicosis; Tech- 
nique of Operations for Simple Goitre, for Malig- 
nant Goitre and for Thyroiditis; Index. 


STONE and CALCULOUS 
DISEASE of the URINARY 
ORGANS 

By J. SWIFT JOLY, M.D., F.R.C.S. 

Surgeon to St. Peter’s Hospital for Stone; 
Consulting Urologist to St. James’ Hos- 
pital, Wandsworth. 568 pages, 189 illus- 
trations, 4 color plates. Price, ^13.50. 

Since during the last fifty years the character 
of stone and calculous disease has changed — 
as to age of incidence, rate of incidence, and 
place of incidence — and methods of inves- 
tigation have changed as well, this book fills 
a want and records these changes. The ar- 
rangement of the subject matter has been 
kept as simple as possible. After a brief his- 
torical sketch and a chapter on the formation 
and general etiology of stone, the author fol- 
lows the anatomical order and devotes sepa- 
rate chapters to stone in the kidney, ureter, 
bladder, etc. Prostatic calculi are included be- 
cause the author feels that they have not re- 
ceived the attention that they deserve. Under 
the heading of each particular type of stone 
are discussed etiology, the stone, pathology, 
symptoms, examination, diagnosis and treat- 
ment. 

Chapter Headings 

Historical Sketch; The Composition and Forma- 
tion of Calculi; The General Characteristics of 
Calculi; The Etiology of Stone; Renal Calculus; 
Ureteric Calculus; Calculous Anuria; Vesical 
Calculus ; Prostatic Calculi ; Urethral Calculus. 


The C. V. Mosby Company A of s i-4i 

3525 Pine Blvd., St. Louis, Mo. 

Gentlemen: Send me □ Joll’s "Diseases of the Thyroid Gland,” price, $15.00 

□ Joly's "Stone and Calculous Disease of the Urinary Organs,” price, $13.50 
□ Attached is my check □ Charge my account 

Dr. 

Address_ 
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A Reliable Guide I 

DISABILITY 

EVALUATION 


Earl D. McBride, M.D. 

Here is a book that will give 
confidence to the medico-legal 
witness. Increased responsibil- 
ity devolving upon physicians 
who assess functional and physi- 
cal loss in injuries gave rise to 
the publication of this reliable 
guide and reference book. Its 
value to physicians and surgeons 
who are interested in compensa- 
tion work is inestimable. 

In this book the results of in- 
juries are viewed from the angle 
of evaluating the loss of func- 
tion as a basis for compensation 
payment, in accordance with 
specific terms stipulated by the 
compensation laws of various 
states. 

“Disability Evaluation” is al- 
ready used as a standard guide 
by the majority of State Com- 
pensation Boards, because it is 
the first book of equal useful- 
ness to both doctor and attorney. 
Be sure it is in your library . . . 
send for it now! 

623 Pages 
374 Illustrations 
$8.00 

J. B. LIPPINCOTT 
COMPANY 

Philadelphia London 
Montreal 



CHALFONTE-HADDON HALL 


• Sometimes it's not only a dose of 
medicine they need, Doctor, but also 
a dose of bracing sea air. 

Nothing could be easier at these 
friendly beachfront hotels. There are 
seaside solaria and long Ocean 
Decks near the elevators. Rolling 
chairs leave right from our lobby 
doors. Even while they sleep, the salt 
air works its healing. 

In countless other ways, too, these 
hotels encourage recuperation. 
Health baths. Music. Considerate ser- 
vice on every one's part. Heartening 
meals (trained dietitians to supervise 
regimen of diet patients). 

LEEDS AND LIPPINCOTT COMPANY 

ON THE BOARDWALK 
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SlLk Satatei 


SO MANY SURGEONS SAY: 

“In recent years there has been a general revival of the use of silk in suturing.” 

“In a survey of surgical literature definite advantages can be found in the employ- 
ment of silk as a suture material. Some of these advantages are: Increased per priman 
healing; firmer healing; lessened disruption of wounds postoperatively ; there is more 

• — security of the knots; and, very importantly, there is great 

- i I “The use of silk lessens infection, gives earlier and 

I greater strength in the wounds, with far less danger of 
U I immediate and late herniation. Its use in hernia repair 
•hfjl I generally halves the percentage of recurrence. Case his- 

w show conclusively fewer daj's of hospitalization, 

-‘‘“''-—.Cir showing in another direction great economy.” 

Champion Serum Proof Sutures Pare Serum Proof Silk 

Champion Dermal Gudebrod’s Nylon Sutures 

Non-Absorbable Sutures By GUDEBROD 

Gudebrod Bros. Silk Co., Inc. 

12 S. 12th Street Philadelphia 

PHILADELPHIA NEW YORK CHICAGO LOS ANGELES 

Bibliography, further details of our products and samples ivill gladly he furnished upon request. 


MAGNUSON’S FRACTURES 


ONLY $5.00 

“nt“t *' \ 

[racture ot » use oi ] 

lUe iorearnr."^. opera- 
w'” rsdprt'"" "iia cl 

*?r U'o-' 


J. B. LIPPI 

Philadelphia 


Completely revised to bring the text right 
up to the minute on the latest treatment of 
fractures! Previous editions have been re- 
ceived with a great deal of enthusiasm and 
this new third edition will be no exception 
because it is exactly the kind of reference 
needed by the physician who is confronted 
with a fracture. 

All the methods described have been tried 
thoroughly in practice. The American 
Journal of Medical Sciences says, “This 
work is probably the best treatise in Eng- 
lish dealing with fractures.” 

The illustrations are original and numerous, 
and the text is written in a clear, direct 
style. The author’s great experience and 
sound judgment are displayed on every 
page. This is a book that will pay for itself 
many times over as a reference. Order your 
copy now! 

499 pages : 317 Illustrations : $5.00 

NCOTT COMPANY 

* London • Montreal 
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HOSPITAL-MADE SOLUTIONS 


can be stored 
indefinitely in 

FENWAL 

CONTAINER- 

DISPENSERS 

without impairing their 
value as safe parenteral 
fluids* 


A FENWAL Installation will enable your 
hospital to prepare safe parenteral fluids 
at a per-unit cost so low, as to permit ade- 
quate therapy to be given all patients in 
whom it is indicated. 

Intravenous injections of chemically pure, 
sterile solutions will not cause untoward 
allergic or febrile reaction. The records 
of hundreds of hospitals which have 
adopted the standardized Fenwal Tech- 
nic, offer conclusive evidence in support 
of the findings of able investigators. 

’Anr.als of Surgery. 1940, 112:4, 603-625. 


TFe invite your direct inquiry 


MACALASTER BICKNELL COMPANY 


THE 


171 Washington Street Boston, Massachusetts 



SOLUTION DESIRED AT THE INSTANT REQUIRED 
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There is ALWAYS room in your 
library for hooks like these — 

UROLOGY 

Eisendralh and Rolnick 

By any test, this edition proves to be the most distinguished Urology available today. It 
is ably and brilliantly witten and well organized. The wide experience of the authors 
is evident in the practical suggestions throughout the book — particularly of value in 
ofRce practice. The illustrations are voluminous and superb. 

As one reviewer states, “Every page seems addressed to the general practitioner and he 
^v’ill find this book clear, concise and comprehensive,” 

1061 Pages 750 Illustrations §10.00 

FRACTURES 

Paul B. Magnuson, M.D. 

Completely revised to bring the text right up to the minute on the latest treatment of 
fractures. Previous editions have been received with a great deal of enthusiasm and this 
new third edition is no exception, because it is exactly the kind of reference needed by a 
physician who is confronted by a fracture. All the methods described have been thor- 
oughly tried in practice. The author’s sound judgment and great experience are displayed 
on every page. 

511 Pages 317 Illustrations S5.00 

TRAUMA AND INTERNAL DISEASE 

Frank W. Spicer, M.D. 

The >vhole purpose of this hook is to present a careful study of the role of trauma as an 
etiologic factor in the causation of disease of the viscera and bodily structures. It includes 
a discussion of the etiology, pathology, clinical processes, and end results of serious or 
trivial injuries, not only on healthy organs and structures but also upon those that show 
evidence of preexisting disease. (This is not a book on traumatic surgery.) Most of the 
discussion and most of the case histories are devoted to non-penetrating injuries, their 
mechanics, symptoms and end results. 

593 Pages 43 Illustrations $7.00 

ANUS ■ RECTUM • SIGMOID COLON [a] 

Harry E. Bacon, M.D. 

Here is a booh on the Anus, Rectum and Sigmoid Colon that is complete and thorough 
... in fact, as one reviewer puts it, “Dr. Bacon has written an encyclopedic compend of 
present-day opinions and procedures.” It will help the general practitioner who needs 
guidance in those cases wbich he meets. The surgeon and specialist will find it unsur- 
passed since, as the Journal of the A. M. A. states, it is “interesting, instructive, well 
illustrated and will prove of distinct advantage as an index to proctologic literature.” 

855 Pages 487- Illustrations $8.50 

I. B. LIPPINCOTT COMPANY 

nil Philadelphia - London • Montreal 
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Following CORTATE, "postoperative exhaustion and toxemia were 
definitely lessened, complications did not occur, and operative re- 
covery appeared more rapid."' CORTATE, Schering’s desoxycortico- 
sterone acetate, has been called"The Life Line." In surgery, CORTATE 
ROUTINE speeds postoperative recovery and prevents surgical and 
burn shock. In medicine, it is of value in prolonged convalescence 
and certain asthenias associated with cortico- adrenal deficiency. 

Thorn^ in the J.A.M.A. refers to desoxycorticosterone’s "prompt 
and striking effect on electrolyte metabolism and blood pressure." 
I Gordon^ says, "Of all the compounds that have been isolated from 

; the adrenal cortex, desoxycorticosterone has the greatest action 

in conserving sodium and water and in causing the excretion of 
potassium." You will find CORTATE* both effective and economical 
in the many conditions where adrenal cortical therapy is indicated. 

i ' 1) Pcrla,D.;Frciman,D.G.;Sandbcrp,M. and Greenberg, S.S.tProc.Soc.Expcr. Biol. *cMed. 43:397, 1940. 

2)Thorn, G. W„ and Firor. W. M.: J.AA1.A. 1 14:2517. 1940. 3) Gordon, E. S.: J.A.M.A. 1 14:2549. 1940. 

' ‘Trade >Urk lleg. U. S. Pal. Off. 


SCHERING CORPORATION 

BLOOMFIELD NEW JERSEY 
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yfe IVUPORAIS... 

. Ciba’s anestlietic throat lozenges, NUPORALS,* (containing 
non-narcotic Nupercaine) afford your patients prolonged. relief 
from pain and tenderness of the mucous membrane of the throat 
and mouth and also diminish pharyngeal reflexes. 

Your patients will thank you for giving them NUPORALS prior 
to the use of the stomach tube, or before any laryngeal or pharyn- 
geal examination,. . 




Available in boxes of fifteen and bottles ' ■ Additional information and samples 
of. one hundred lozenges, - upon request. ' 

* Trade Mark^Reg. U. S, Par. Off. Word ’'Nuporab" identjfies throar 
jozenges of Ciba's manufacture, each lozengg containing 1 mg. of 
Nux>crcainc, *'Ciba/’ . ‘ 


CIBA PHARMA CElITICAl PRODUCTS, INC. 

SUMMIT NEW JEUSEV 
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YOUR PATIEtT IS HEADY 



Eiviag GolloKay ‘ ^ • 

D elay caused by slow or brief spinal anesthesia 
is eliminated when you specify NEOcaine. Sur- 
gical anesthesia starts' in 5 to 10 minutes' and lasts 
to 2 hours. NEOcaine can.be used in adequate 
dosage bec<ause of its low toxicit 5 '. 

NEOcaine provides quick, safe and satisfactoiy 
anesthesia of sufficient duration for most major opera- 
tions. Recov'ery is rapid and ill effects are infrequent. ; 

The technique is simple. There are only three easy 
steps. First, lumbar puncture is, performed. Second, 
the spinal fluid is allowed to drop directly, into the 
FOR SPINAL ANESTHESIA > ampoule, dissolving the crystals. T/zfrJ, this solution 
“ . r , is injected slowly and the patient placed in the Tren- 

. delenburg position for three hours. 

Supplied -in boxes of 10 ampoules of 0.05, 0.08, 

_ 0.10, 0.12, 0.15, 0.20 and 0,30 Gm.of pure French 

, procaine hydrochloride, especially prepared for spinal 
anesthesia. The ampoules are made and filled with 
exactly weighed amounts in the United States. . 


N EO CAINE 


ANGLO-FRENCH DRUG CO. (U. S. A.) INC. 
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Cutter 

LATEST I 

TRANSFUSION AIDS I 



For intravenous therapy that is 


Entirely closed vacuum 
transfusion system 
simplified by Cutter 
Saftivalve and Saftivac. 



Illustrating how flask is 
supported and rate of flow controlled 
with on'e hand. Note: no acute angles 
to slow up blood flow, nor inaccessi- 
ble constricted orifices to cause clotting. 


Human Serum and 
Human Plasma in Cutter 
Saftiflasks . . . emergency 
substitute for transfusion. 



A "blood bank” for every hospital. 
No typing or cross-matching required. 
Simply remove cap, insert connecting 
^be of your injection outfit and start 
injection. In 250 c.c. Cutter Saftiflask?- 


smooth— free front confusion— safer 


hecause of the Saftiflask's complete 
simplicity. 


r- 


; Hanging device out 
! of your way until 
' needed. 


Flask hangs straight, i 
Contents delivered f 
! are accurately read r 
, at a glance. 


Air tube always in 
place, assuring quick 
starting, steady flow. 
No gadgets to as- 
semble, sterilize and 
: screw on. 


Vacuum sealed. The 
presence of a vacu- 
um says solution is 
as pure as when it 
left the laboratory. 



Just plug in 
your injection 
tubing. ... No 
loose parts to 
wash, sterilize 
and assemble. 
No involved 
techniquewith 
resultant mul- 
tiple sterility 
hazards. 


For safety, insist on dextrose and 
other solutions ^^in Saftiflasks,” 


Cutter XaborodLarLes 

BERKELEY - CHICAGO • NEW YORK 

Seattle • Los Angeles • New Orleans JLj pt- Worth • San Antonio • Denver 
One of America's old^y <lcql laborafpries ^ 
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^^{l*lG.iu6 for pneumothorax or other 
procedures requiring tlie introduction of measured amounts of air into 
the body cavities under manometric control. It consists essentially of a 
glass cylinder ivith an accurately fitted piston. By means of a hand op- 
erated cautery bulb, constant pressure is exerted on one face of the 
piston causing it to move and deliver air ahead of it. The movement of 
the piston and delivery of air can be stopped instantly by manipulation 
of the valve. Less than 5 cc. of air can be accurately administered, as well 
as any desired large amount. Therefore, the capacity of the apparatus is 
unlimited as it is not dependent upon the volume of a flask. 

One complete excursion of the piston delivers 150 cc. of air. Turning 
the valve immediately starts the piston in the other direction, continu- 
ing to supply air without an)’’ change of connections. Air can be de- 
livered either slowly or rapidly as desired. An aneroid manometer is 
in the circuit at all times, indicating air pressure during instillation as 
well as the pressure in the chest when the valve is turned to zero. 

The apparatus is equally effective for the removal of air as well as 
instillation. 


Description 

Tile Zavod Aneroid Pneumo Apparatus is housed in an attractively fin- 
ished welded steel case to adequatelj' protect the working parts against 
rough handling or mishap. 

Tlie gauge, measuring cs’linder, valve, and other mechanism is mounted 
on a moulded bakelite panel which in turn is angularly mounted in the 
case for good visibility and convenience of operation. 

An aneroid type gauge, graduated in centimeters of water from 0 to SO 
plus and minus, is flush mounted on the panel and in common with the 
entire mechanism is of unusually durable construction. 


Write for 

DETAILED LITERATURE 
and 

REPRINT 

and 

ASK YOUR DEALER 
for a Demonstration 


ESTABLISHED IN 1900 


BY REINHOLO H. WAPPLER. 
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It’S New The BUCKETLESS 

EINHORN Bi-LUMEN GASTRO-ENTEROSTOMY TUBE^ 



Noteworthy: — The absence of buckets in this tube facilitates and 
simplifies — introduction and removal. 

No. 0-103 EINHORN GASTRO-ENTEROSTOMY TUBE, Bucket- 
less, 48" long, French 16, bisected by a center wall to give a double, 
semi-circular lumen. Catheter tip is lead impregnated for The 

longer lumen (jejunal) has three oval eyes apart. The shorter lumen 
(stomach) has three oval slotted openings 14)4" above the terminal 
end of the tube — 21 ^" are lead impregnated tip and 12" lead shot 
impregnated — giving necessary weight for easy smooth passage. 
Supplied with double metal outlet and rubber connectors. Each lumen 
can be used independently. EACH $7.50 


^fjunal Tecdmg'— ,^.,-Ga«rlcT)rainajf 



Order from your dealer, or write to 


• PC ertbei bu Meses Etnhorn. !it D , 
InSiirff Gun &Obst .January 104t. 




Inc. New York, N. Y. 



INDEX TO ADVERTISERS 


SURGICAL SUPPLIES Page 

American Cystoscope Makers, Inc S 

Bard-Parker Company, Inc 11 

Rudolph Beaver 21 

Clay-Adams 6 

Cutter Laboratories . 3 

V. Mueller & Co 14 

George P. Pilling & Son Co. . 4, 19 


LIGATURES 


Davis & Geek, Inc Insert, 8-9,16 

C. De Witt Lukens Co 16 

Johnson & Johnson 15 


PHARMACEUTICAL SUPPLIES 


Anglo-French Drug Co., Inc. Inside Front Cover 

Armour & Company 17 

Ciba Pharmaceutical Products, Inc Back Cover 

Duke Laboratories, Inc 12 

Hoffmann-La Roche, Inc . 7 

Parke, Davis & Company 9 

Purdue Frederick Company 21 

Sobering Corporation Inside Back Cover 

Wander Co., The 13 

William R. Warner & Co., Inc 10 

Winthrop Chemical Co,, Inc. 8 


PUBLISHERS 


Journal of Bone and Joint Surgery 

Lea & Febiger 

J. B. Lippincott Company . . . 

C. V. Mosby Company . . . 


... 22 
... 20 
12, 19, 23, 24 
... 18 


HOTEL 


ChaUonte-Haddon Hall 


12 


SCHOOL 

Chicago Post-Graduate School of Surgery 

6 


Please mention Annals of Surcerv when writing advertisers. 






Annuls of SurRcrj' 
February, 1941 



HE OLD ORDER does indeed yield 
place to new and more advanced 
ideas — in therapeutics as well as 
in other fields of human endeavor. Thirty 
years ago, when Pantopon was a newcomer 
— and a bold one, too, to challenge the 
position of morphine sulfate — itwas greeted 
with a natural, healthy skepticism. But 
physicians in ever increasing numbers have 
been convinced of the superiority of Pan- 
topon — have been convinced that some 
of the untoward by effeas, so noticeable 
when morphine is used, are appreciably re- 
duced by virtue of the pharmacologically 


Sketch depicting one phase of medical practice in the middle 
of the niuelcenth century. After a icoodcut by A. R. Waud. 

balanced action of Pantopon. Today there 
is hardly a hospital in the entire country in 
which Pantopon isn’t frequently prescribed 
by leading members of the medical and 
surgical staffs. The usual dose: ^ gr. Pan- 
topon in place of 3^ gr. morphine sulfate. 

HOFFMANN-LA ROCHE • INC. 
ROCHE PARK • NUTLEY • NEW JERSEY 
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VALUABLE ACQUISITION OF MODERN PRACTICE 

The great progress made in 
the field of anesthesia has placed at the disposal of surgeons and anes- 
thetists a number of methods, each of which has its special indications. 

Basal anesthesia by the rectal route has proved useful in many cases.; 

Avertin with Amylene Hydrate generally induces sleep smoothly and 
without the dread which so often accompanies the loss of consciousness. 
Following its administration general anesthesia is facilitated and the 
amount of inhalant required is greatly reduced. The postoperative secon- 
dary sleep brings rest and further comfort to the patient. 


W'rite for booklet containing 
detailed discussion on the 
clinical use and contraindicar 
tions, 

Avertin with Amylene Hy- 
drate is supplied in bottles of 
25 cc. and 100 cc., each 1 cc. 
containing 1 Gm. of Avertin 
and 0.5 Gm. of amylene 
hydrate. 

WINTHROP 


AVERTIN 

Trademark Reg, U. S. Pat. O0. & Canada 

Brand of TRIBROMETHANOL 

WITH AMYLENE HYDRATE 


ADMINISTERED BY RECTUM 


CHEMICAL COMPANY, INC. 

Pharmaceuticals of merit for the physician 

NEW YORK, N. Y, WINDSOR, ONT. 
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Vhe Rationale of future \]se 

BRIEF DISCUSSIONS BASED ON REPORTS OF CURRENT 
RESEARCH AND CLINICAL OBSERVATION 


Bacterial Contamination at the 
Operating Table 


METHODS of preserving the steril- 
ity of sutures during preliminary prepa- 
ration and handling in the operating 
room are now quite generally under- 
stood, but the many opportunities for 
their contamination within the operat- 
ing field itself are still too frequently 
ON^erlooked. 

The so-called “clean wound” is sel- 
dom completel)' sterile. Bacteria enter 
it from the air, from the respiratory 
tracts of the operating personnel and 
from the skin of the patient. Sutures 
may, therefore, and often do, become 
contaminated through repeated con- 
tact with the blood and serum of the 
wound as well as through contact with 
exposed skin. 

Allowing the uninserted portion of 
continuous sutures to fall unnecessarily 
on exposed tissues, or tying interrupted 
sutures from long lengths of material 
result in progressiAm contamination of 
the strand. Ligating from a spool also 
leads to soiling of the material tln-ough 
the excessive handling it receives under 
this technic. 

The use of individual sutures and in- 


dividual ligatures provides the best 
assurance that the material will reach 
its final location in tlie tissues in a rela- 
tively sterile state. In any case care 
exercised in keeping the strand clear of 
the wound and its environment will be 
well rewarded. Likewise the sutures 
should be kept clear of instruments and 
gauze returning from the wound and 
the salt solution used to cleanse these 
instruments or to moisten the gauze. 

In wounds made to drain infected 
foci every effort should be made to pre- 
vent contamination of the wound and 
the sutures with pus. Otherwise the 
sutures inoculate bacteria into locations 
in the tissues where these organisms 
would never have been earried by 
seepage. If, however, the wound edges 
are adequately jii’otected with lapa- 
rotomy sponges, the 25us remoA^ed from 
the focus by suction and not allowed to 
flow OA^er the Avound, and if the wound 
is irrigated with saline to remoA^e su- 
joerficial baeteria before closure is 
attempted, tlien the sutures Avill not 
become contaminated or at least con- 
tamination will be minimal. 


Bibliography or ansioers to specific questions on this subject 
will be sent on request. Davis & Geck, Ikc., Brooklyn, N. Y. 




Special J^&(1 QyutWij£A 

WITH SWAGED-ON ATRAUMATIC* NEEDLES 


NOTE: In agreement with the new U. S. P. nomenclature, catgut products 
formerly known as Plain, 10-day, 20-day, and 40-day, are now designated as 
Plain -type A Medium chromic -type C 

Mild chromic - type B Extra chromic - type D 

THERE HAS BEEN NO CHANGE IN THE PRODUCTS THEMSELVES 


Intestinal Sutures 

PLAIN-type a or medium chromic— type c 
catgut, or Anacap* silk with Atraumatic 
needles in the types indicated integrally 
affixed. Also available in celluloid-linen. 

CLAUSTRO -THERMAL (bothhle) 


Plain 

type A catgut: 

LENGTH 


NO. 

T\ri OP M I I)I P 

in t)f 

DOZPN 

1301 

Straight needle A-i 

28" 

S 3 - 60 

1303 

%-circle needle a- 3 

28" 

4.20 

1304 

Small ’A-circle needle a- 

-4 28" 

4.20 

1305 

’/2-circle needle a- 5 

28" 

4. 20 

Medium chromic-type C catgut: 


1341 

Straight needle a-i 

28" 

$3.60 

1342 

Two straight needles a 

-1 36" 

4.20 

1343 

%-circle needle A-3 

z8" 

4.20 

1344 

Small 'A-circle needle a- 

-4 z8" 

4.20 

1345 

%-circle needle A- 5 

2 8" 

4.20 


Sizes: 00, 0, 

I 


Fine- gauge catgut: 



(Medium chromic — type C) 



NO 

Sl/E AND NEPDLB 



5034' 

Size 5-0, needle a-z 

z8" 

$3,60 

50344 

Size 5-0, needle A-4. 

28" 

4.20 

40341 

Size 4-0, needle a- 2 

28" 

3.60 

40344 

Size 4-0, needle A-4 

28" 

4.20 

Anacap silk: 



NO. 

TYPE OF NELDLK 

LENGTH 


1371 

Straight needle a-i* 

28'' 

$3.60 

1372 

Two straight needles a- 

I* 36" 

4. 20 

1374 

Small ’%-circle needle a 

-4 28" 

4, 20 


Sizes: 4-0 to 

0 



* Sizes 4-0 and ooo ha\e 

needle A-Z 



THERMO -FLEX (non-botlable) 


Plain- 

type A catgut: 

LESOTW 


NO. 

r\ri OF M 1 uLi in excess oj 

DO/I N 

I 501 

Straight needle a-i 

28" 

$3.60 

1503 

%-circle needle A-3 

28" 

4. 20 

1504 

Small '/2-circle needle A-4 

z8" 

4.20 

1505 

'/a -circle needle a- 5 

28" 

4.20 

Medium chromic-type C catgut: 


1541 

Straight needle a-i 

28" 

$3.60 

1542 

Two straight needles a-i 

36" 

4.20 

*543 

%-circIe needle A-3 

28" 

4.20 

1544 

Small ’/2-circle needle A-4 

28" 

4.20 

1545 

’/2-circle needle A-5 

z8" 

4.20 


Sizes: 00, 0, 1 



Fine-gauge catgut: 



(Medium chromic — type C) 



NO 

SIZr AND NEEDLE 



50541 

Size 5-0, needle a-z 

z8" 

$3.60 

50544 

Size 5-0, needle A-4 

28" 

4. 20 

40541 

Size 4-0, needle A-z 

28” 

3.60 

40544 

Size 4-0, needle A-4 

z8" 

4. 20 


Packages of I 2 tubes of a kind and size 



A 2 


Davis & GccL Registered Trade Mark 



Eye Sutures 

P INK SIZES of catgut and black silk 


with small Atraumatic needles. Boilable. 
Single -armed 


NO. 

LENGTH 

MATI'.IUAL AND NEEDLE in fXcess of SIZES 

1 661 

Bl.ick silk, n-3 

18" 

6-0 

1663 

Plain- type A catgut, 11-5 

18" 

4-0 

1665 

Black silk, b-i 

18" 

6-0, 4-0 

1 667 

Plain— type A catgut, 11-4 

18" 

3-° 

1 66 g 

Mild chromic— type 11, 11-5 

18" 

4-0, 3-0 

i66gD 

Mild chromic -type b, B-5 

9" 

0 

1 

o' 

1 

Double-armed 



1 662 

Black silk, B-3 

I z" 

6-0 

1 664 

Black silk, b-i 

12" 

6-0. 4-0 

I 666 

Plain— type a catgut, B-4 

1 2 " 

3 -° 

166S 

Mild chromic-type b, B-5 

1 2 " 

4-0, 3-0 

I 66Sd 

Mild chromic-type b, B-5 

9" 

4-0, 3-0 

Package of 1 2 tubes of a kind 


S4.20 


B-I B-4 



Tonsil Sutures 

ARMED with sturdy half- circle, taper 
point Atraumatic needles. 

CLAUSTRO -THERMAL {boilable) 


NO. 

LENGTH 

MAIEKIAL AND NEEDLE in eXCCJS of 

SIZE 

1 604 

Plain -type a catgut, T-3 

z8" 

0 

1605 

Plain-type A catgut, T-4 

28" 

0 


THERMO - FLEX {jwn-boilablc) 


1614 

Plain -type A catgut, T-3 

28" 

0 

1 61 5 

Plain-type A catgut, T-4 

28" 

0 

Package of 12 tubes of a kind 


$4.20 


O' KZJ 


Thyroid Sutures 


WITH half-circle taper point Atraumatic 
needles integrally affixed. 


LENGTH 


NO. 

MATERIAL AND NEliJJLE in 

excess 

oj SIZE 

1 624 

Anacap silk, t-2 

CO 

000 

1 625 

Plain— type A' catgut. 




boilable, t-i 

CO 

’N, 

0 

1635 

Plain— type A catgut. 




non-boilable, t-i 

28" 

0 

Packag 

;e of 12 tubes of a kind 


$4.20 


Plastic Sutures 


FINE SIZES of suture material with small 
swaged-on Atraumatic needles specially 
designed for plastic surgery. 


NO. 

MATERIAL AND NEEDLE 

LENGTH 

SIZES 

1651 

Kal-dermic, b-i 

18" 

8-0, 6-0 

1652 

Kal-dermic, B-5 

18" • 

8 0, 6-0, 

1632 

Kal-dermic, B-5 

18" 

4-0, 00 

1653 

Black silkworm gut, b- 

-I 14" 

4-0 

1655 

Kal-dermic, b-2 

18" 

4-0 

1658 

Black silk, b-2 

18" 

4-0 

Package of 1 2 tubes of a 

kind 

^4.20 


B-l B -5 B-Z 



Other D & G Sutures 

IN ADDITION to the sutures described 
on these pages, the D&G line includes over 
a hundred suture and needle combinations 
specially designed for specific procedures. 
These are in addition to a complete range 
of non-needled sutures embracing catgut, 
kangaroo tendons and bands, Anacap silk, 
Kal-dermic skin and tension sutures, etc. 
Information on all D&G products is avail- 
able from your dealer or, by mail, from us. 




DISCOUNTS ON QUANTITIES 


DAVIS & GECK, INC., BROOKLYN, N.Y,, U. S. A. 

Copyright 1940 Davis & Geek, Inc. Printed in U, S. A. 





P AUL OF AEGINA (625-690 
A.D.) was an able surgeon and one 
of tlic foremost writers of tlie l.ite 
Greek period. His Epitome gives the 
first description of eye suigery in an- 
tiquity and furnishes many interesting 
details on die use of sutures. Woolen 
threads \seie employed for sutiuing 
the eyelid, the ends being fastened to 
the foiehead under tension with plas- 
ters. He suggests that “a medium be 
observed as to the consistence of the 
thre.id, for th.at which is too h.ird 
breaks tlie soft skin and that wliicli is 
too soft is itself first broken”. 


D&G Sutures 

“THIS ONE THING IHK DO" 

DAVIS & GECK INC. 
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Aj 2JCO-LC x£ci^^ 

T he "gilded cage’’often to twentybedrooms,with but a single 
small, ill-ventilated "water-closet,” held many a martyr to 
constipation or its alternative of the mid-Victorian era: Grandma’s 
nauseating brews, or the doctor’s unrefined castor oil or calomel. 


With the passing of heavy red flannel underwear, the treatment 
of constipation has also emerged from its early crudity. Out of 
the welter of professional opinion for the most satisfactory 
modern treatment of this ever prevalent condition, crystallized 
the Agarol idea — a mineral oil and agar emulsion suitable for 
every age period and in every pathologic condition where an 
intestinal evacuant is indicated. 


Physicians are using Agarol extensively for the relief of acute 
constipation and for the treatment of habitual constipation. 
They know that its high viscosity, thoroughly emulsified 
mineral oil accomplishes exactly what it is intended to do — 
soften the intestinal contents, while the experimentally deter- 
mined dose of phenolphthalein assures adequate peristaltic 
stimulation and thorough evacuation. 

A trial supply gladly sent on request. 


KCtKDCW WILLIAM R. WARNER 4 CO., INC. 

Mvl M K W L 113 WEST 18th STREET - NEW YORK CITY 
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PICKS UP AND HOLDS WITH 
AMAZING EASE . . . 

Any instrument, from a milliner's 
needle to a heavy retractor or size- 
able quantity of dry supplies, can be 
instantly picked up and firmly held 
by the jaws which are irregularly 
serrated transversely. Jaws further 
possess a crescentic cross section 
which affords every opportunity for 
them to grip cylindrical or irregu- 
larly shaped objects. 



ACCIDENTAL CONTAMINATION 
IMPOSSIBLE . . . 

Within this unique jar is housed a stainless 
steel bucket which is kept immersed in the 
germicide by the weight of the stainless 
steel Forceps, the jaws of which rest upon 
its fenestrated base. As the Forceps is with- 
drawn, the sterile bucket rises by depend- 
able coil spring action, to escort the jaws 
of the Forceps to a distance of f cm. be- 
yond the unsterile lip of the jar proper. 


PRESENTS ECONOMY FEATURES, TOO . . . 

The permanent rubber guard which constitutes a barrier 
between the handle and sterile legs and jaws, also serves 
as a cover for the jar. Evaporation of the germicide is 
thus effectively reduced to a minimum. The saucer-like 
design of the jar base lends stability and acts as a recep- 
tacle for spilled germicide as well. 

Ask your dealer 

PARKER, WHITE <5 HEYL, INC. 

Donbury, Connecticut 
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Your hands are your best 
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NIVEA 

CREME or SKIN OIL 

and Superfatted 

BASIS SOAP 

wil) keep your skin smooth, free from 
chapping and other seasonal irritations 

Samples upon request 

DUKE LABORATORIES, INC. 

STAMFORD, CONNECTICUT 
Nivea, Basis Soap, Rea. U. S. Pat. Off. 

Made by the makers of Elastoplast, 
elastic adhesive for support and compression 


Be sure to see 
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• Let your patients roll 
up in the sun on our long 
Ocean Decks . . . breathe 
hracina salt air. Nature 
and Neptune will color 
their cheeks! Life looks 
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sunbeam! Special diet care. 
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for our color folder. 

Leeds and Lippincott Company 
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During the postoperative period, 
when appetite usually lags and di- 
gestive capacity is impaired, Ovaltine 
offers excellent advantages as an in- 
tegral part of the diet. 

When mixed with milk according 
to directions, the recommended three 
servings daily provide 2578 I. U. vita- 
min A, 302 I. U. vitamin B„ 491 
Sherman-Bourquin units vitamin G, 
327 I. U. vitamin D, 1.05 Gm. cal- 
cium, 0.903 Gm. phosphorus, 8.9 
mg. iron, and 0.75 mg. copper. 

The proteins of this pleasant food 
drink are of high biologic value, an 
important feature during convales- 


cence. Its carbohydrate and well- 
emulsified fat are readily absorbed, 
and its diastatic action facilitates 
digestion of starches. 

Since in its preparation the curd 
tension ofmilk is greatly reduced, it is 
digested with remarkable ease, hence 
imposes no undue burden on the 
organism. Because of its palatable 
taste it has become the preferred food 
drink in many hospitals. 

In preoperative management, 
Ovaltine contributes to a better state 
of nutrition, and thus aids in making 
the patient a better surgical risk. 




NEW IMPROVED 


2 KINDS — PLAIN AND CHOCOLATE FLAVORED 

Ovaltine now comes in 2 forms — plain, and sweet chocolate flavored. 
Serving for serving, they are virtually identical in nutritional value. 

• • • 

Physicians are invited to send for a supply of individual servings of 
Ovaltine. The Wander Company, 360 North Michigan Avenue, Chicago, 111. 
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Fig. 232. Cholecystectomy, (a) The cystic 
0«ct and cystic artery are being dissected 
free from the tissues of the duodenal- 
hepatic ligament with the tip of a Moyni- 
han forceps; (b) the cystic duct Is doubly 
clamped with Moynlhan forceps. (Illustra- 
tion reduced from original.) 

746 ILLUSTRATIONS by W. Shepard. 
The above Illustration Is typical of the 
excellent drawings by Mr. W. Shepard, 
famous for his splendid and accurate line 
drawings of anatomical subjects. Clearly 
portrayed operative technique is eombined 
with careful anatomical detail. 


OPERATIVE SURGERY— THIRD EDITION 

By A. V. Partipilo, M.D., F.A.C.S. 

Associate Professor and Director of Division of Operative 
Surcery and SurBical Anatomy, Loyola University School 
of Medicine; Director of Chicago Post-Graduate School 
of Surgery; Senior Attending Surgeon, St. Mary’s Hos- 
pital; Attending Surgeon. Mercy Hospital: Consulting 
Surgeon, Elgin State Hospital. 

Foreword by 
Alton Ochsner, M.D. 

William Henderson Professor and Director of the De- 
partment of Surgery, The Tulane University School of 
Medicine. New Orleans, Louisiana. 

Written to serve primarily as a thoroughly practical ref- 
erence book for the surgeon. Each individual operation is 
handled in a clear, expository manner. Exceptionally fine 
illustrations accompany each exposition. The various ma- 
neuvers of an operation are unfolded with careful, gradual 
continuity, without distracting interruptions. You are not 
merely told how but also why a maneuver is accomplished. 

Send for a copy for 10 days’ free trial. Then if you like it, 
send SIO.OO and it will be yours. 


Chicago Post-Graduate School of Surgery, 1950 S. Ogden Ave., Chicago 
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OPERATIVE PROCEDURE — PLATE NO. 114 — COPYRIGHT 1941. JOHNSON ft JOHNSON 

Pelvio-ureteroplasty 

The meticulous care in handling tissues during operative procedure is no more important 
than care in choosing the proper catgut for suturing. Tissues are vital. Catgut, too, is 
vital, in the confidence and trust placed in it by the surgeon. The science of surgery and 
the art of suturing are embellished by the use of proper catgut. Catgut making is a science 
and its use is an art. Ethicon Sutures are worthy of the surgeon’s skill. 


SUTURE 
M A KERS 
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FRONTAL LOBECTOMY IN THE TREATMENT OF 
BRAIN TUMORS* 


Byron Stookey, M.D., John Scarff, M.D., 
AND Michael Teitelbaum, M.D. 

New York, N. Y'. 


Frontal lobectoi^iy in the radical treatment of brain tumors is of two- 
fold interest. To tlie neurophysiologist it furnishes an approach to the study 
of frontal lobe function, supplementing clinical observation and experimental 
investigation. To the surgeon it is of primary interest from the standpoint of 
the surgical removal of brain tumors. It is from the latter point of view that 
the present report is made. The surgical aspects, however, here as elsewhere, 
are inseparably bound up with the consideration of function — its disturbance 
by the lesion and the possiliility of its restoration by adequate therapy. 

Starr,^® as early as 1884, reviewing 23 cases of frontal lobe lesions, found 
lack of self-control to be the most common feature, with inability to fix the 
attention, to follow a continuous train of thought, or carry on intellectual proc- 
esses. To this loss of self-control he attributed the associated changes in be- 
havior, since the mind exercises a constant inhibitory influence upon all action, 
physical and mental, from the restraint of the lower reflexes to the higher con- 
trol of emotional impulses and their manifestation in speech and expression. 
The exercise of control implies a recognition of the import of an act in connec- 
tion with other acts. In a word, it involves judgment and reason. By inhib- 
iting all but one set of impulses, it makes it possible to fix the attention upon 
a subject and to hold it there. Starr regarded it as probable that the processes 
involved in judgment and reason have for their physical basis the frontal lobes. 
Destructive lesions of these lobes, therefore, would manifest themselves by 
errors of judgment and reason of a striking character. 

Starr’s observations were borne out by those of Mohr^® on a case of pitui- 
tary tumor causing compression of the frontal lobes, manifested by childish- 
ness and urinary and fecal incontinence. Another early example was the 
famous "crowbar case” of Harlow® (1868), in which the patient suffered 
severe damage to the dominant frontal lobe. From a hard-working foreman, 

* Read before the New Y’ork Surgical Society, February 28, 1940. Submitted for 
publication January 26, 1940. 
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commanding the respect of both his employer and workmen, he became fitful, 
impatient, capricious and vacillating, and a child in intellectual capacity. 

Since these early reports a vast literature on frontal lobe tumors has ac- 
cumulated. The more striking features, as recorded by others and as observed 
in our cases, are disturbances in memory and orientation, changes in person- 
ality, inability to synthesize thought processes into more complex reasoning, 
and “witselsucht.” Less common are the so-called frontal lobe stupor and 
vesical incontinence. Holmes,^® in 1931, described three types of personality 
change: A type characterized b}’’ apathy and indifference; another by depres- 
sion, automaticity, and incontinence; and a third by restlessness, exuberance, 
euphoria and ”witzelsiicht.‘’ All three types were observed in our series. 
The individual personality probably determines in some measure the degree 
at which these various types are unfolded with the dissolution accompanying 
the disease process. 

The frontal lobe, defined as the area anterior to the central sulcus, includes 
four subdivisions: the motor area. Area 4 of Brodman;^ the premotor area, 
Area 6 of Campbell f the speech area ; and the frontal area, the region anterior 
to Brodman and Campbell’s Area 6. Area 6 has been further subdivided by 
Vogt^'^ into Area 6 aa and Area a^, the former lying, in man, within the pre- 
central convolution. 

The term lobectomy is, we believe, misleading. It has been used, however, 
by Dandy,'* Spurling,*^ Penfield and Evans,*'* German and Fox® and others, to 
designate removal of the frontal area exclusive of the speech, premotor, and 
motor areas, and is often spoken of as the prefrontal area. The line of incision 
in our series has, as a rule, included Areas 8, 9, 10, ii, 32, 34, 46, and 47, and 
occasionally 6 a/3 but never 6 aa or 4. 

McCaw,*" in 1919, reported a case of resection of the right temporo- 
sphenoidal lobe, without, however, a detailed study of the after-effects. Dandy, 
in 1933, stated that the entire right or left frontal lobe could be removed “with- 
out any observable mental or other after-effect.” 

Critical studies of the after-effects of unilateral frontal lobectomy have 
been published by Penfield and Evans, German and Fox,®- ® and Spurling. 
Penfield and Evans, in 1932, reported four cases. In one of these the operation 
was undertaken for removal of a calcified oligodendroglioma, in the other 
three for posttraumatic convulsive seizures. German and Fox,® in 1932, re- 
sorted to lobectomy in two cases of spongioblastoma, and Spurling, in 1934, 
removed the right frontal area for a subfrontal meningioma. Thus, of the 
seven lobectomies in which a critical analysis has been made, three were per- 
formed for tumors of the glioma series, three for cerebral scars, and one for a 
subfrontal tumor. 

The case material forming the basis of this discussion consists of ir gliomata 
of the frontal lobe. Cases in which the operation was performed for traumatic 
epilepsy and a small series of meningiomata will not be considered here. 

This last group presents certain practical problems which have not yet been 
satisfactorily solved, at least in our hands. Fatalities have occurred in this 
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latter group which we believe can be avoided in the future as we have further 
opportunity to master the problems involved. The operation for these tumors 
consists of tu'o major procedures : The removal of the frontal lobe, which in 
itself is an operation of considerable magnitude; and, following this, the dif- 
ficult attack upon the large meningioma l3dng in close proximity to the great 
vessels at the base and in part surrounding the vessels forming the ciixle of 
Willis. 

Of the 1 1 gliomata, three were in the glioblastoma group, and nine in the 
astrocytoma series. All of the patients survived the operation and, with the 
exception of the three who had extensive glioblastomata, all are alive and 
carrying on useful lives. In six of the nine patients with astroc3Toma, we were 
able to excise the tumor completel3' and, we hope, effect a cure. In the re- 
maining three the tumor extended be3xnd the line of excision, either dorsally 
into the motor area or across the midline into the corpus callosum. In the 
following discussion we shall consider chiefly those cases in which the lesion 
was completel3'^ excised, though the three patients in whom tumors still re- 
main form an interesting series. The3' have shown some improvement and 
have made fair social adjustments. 

It has seemed curious that though unilateral frontal lobe tumors, with but 
little evidence of generalized increased intracranial pressure, give rise to symp- 
toms permitting their diagnosis, yet the most thorough and painstaking clin- 
ical studies are essential to detect absence of the frontal lobe after its removal. 
A far more searching examination is necessary to discover that frontal lobec- 
tomy has been performed than to determine the presence of a frontal lobe 
tumor. 

The frontal lobes are primarily association centers receiving impulses from 
all other parts of the brain. The3^ are intimatel3^ connected, so that the proper 
function of each is dependent upon impulses of a certain order and frequency 
reaching it through the association paths between the two. 

According to Hughlings Jackson^^ the muscles of each extremity have 
bilateral representation in the dominant hemisphere and also in the hemisphere 
of the opposite side. This he held to be true not only for muscles acting 
separately but more especially for muscles which function synchronously, 
as the facial muscles, those of the diaphragm, and others. Jackson states that ; 
“A'ty supposition is that the limbs of the two sides are very unequally repre- 
sented in each half of the brain while the bilaterally acting muscles are very 
nearly equally represented in each half.” If this be true for muscles, how 
much more likely is it that s3mtheses which constitute personality, thought, 
memor3’-, etc., must be the combined product of both frontal lobes, and not 
of one or the other alone, regardless of the handedness of the individual. 
There would seem to be little doubt that personality and the association and 
synthesis of mental processes are bilaterally represented and that their ex- 
pression is the simultaneous product of both frontal lobes. 

The presence of a tumor in either lobe distorts the frequency and type of 
wave discharge, interfering not onl3'- with function on the diseased side but 
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also on the opposite side. Frontal lobe symptomatology is thus expressive of 
disturbance of both lobes and not of one alone. The smooth performance 
of either lobe is dependent upon the smooth performance of the two together. 
If distorted impulses from one lobe reach the opposite side, disturbance of 
function becomes evident. If, hoAvevcr, the disturbing lobe is removed, 
whether this be dominant or nondominant, as has been done in the cases 
recorded here, the remaining lobe is able to carry on so well that the loss is 
hardly to be detected. 

The “static,” so to speak, produced in one frontal lobe interferes with the 
function of the opposite lobe as well as with its own. Normally, both frontal 
lobes function together harmoniously, or one may compare the function of the 
frontal lobes to a well synchronized and harmoniously playing orchestra. If 
the first violins play out of tune, or play their own tune, the music produced 
by the orchestra can hardly he called music. If, however, the first violins 
are removed the orchestra may well go on playing in harmony as a united 
symphony. By removal of the diseased lobe the irritative lesion is eliminated 
and the patient is left with an intact frontal lobe which is capable of carrying 
on now that it is no longer disturbed by irregular and purposeless emanations 
from the opposite side. This applies not only to removal of the nondominant, 
but also the dominant frontal area. In either instance the remaining lobe is 
able to carry on so well that the absence of the other is difficult to detect. This 
concept of frontal lobe function, considered in its broadest sense, is borne out 
by the cases recorded here. 

A critical search for frontal lobe signs following lobectomy has yielded 
little of importance. The grasping and groping reflex described by Adie and 
Critchley^ was not present in a single instance. It will be recalled that in 
their review of the cases in the literature, these authors concluded that the 
lesion responsible for this reflex was situated in the posterior portions of the 
superior and middle frontal convolutions. Their figures indicate approximately 
the Area 6 When the grasping reflex is present, it is taken to indicate a 
lesion in this region, but certainly large tumors of the frontal lobe may exist 
in which the reflex is not present. In those instances, furthermore, in our 
series in which this area was traversed b}' the line of excision, the reflex did 
not occur. This was also the experience of Foerster, who reported excisions 
of this area without detectable signs. Flis explanation is in accord with 
Hughlings Jackson’s suggestion that if the movements produced by one area 
are represented in another area, in approximately the same combination and 
order, they need not be lost with removal of the area in which they are pro- 
duced. 

Foerster^ found that the movements produced by Area 6 a/3 were similar 
to those elicited by Area 5 . The inference is that at least part of the function 
of Area 6 aj3 is taken over by Area 5- This being the case, one would expect 
to find the grasping and groping reflex or some modification of it, in lesions of 
the latter area. 

It is also noteworthy that in some cases reviewed by Adie and Critchley 
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the lesions involved the basal ganglia. The area outlined by those writers 
has been shown by Fulton and his coworkers to be essentially the region 
which they have demonstrated as the cortical representation of the extra- 
pyramidal motor system. 

The study of the patients in this series has consisted of a complete neuro- 
logic examination and a social investigation, with observations on admission 
to the hospital and a follow-up by social workers who visited the patients at 
regular intervals. The early development, scholastic background, social and 
family life have been gone into thoroughl}'- and information from other 
sources has been obtained. Psychiatric interviews were conducted by Doctor 
Teitelbaum, whenever possible, prior to operation and in every case following 
operation. Complete psychometric tests were made by the Psychology Depart- 
ment, ]\'Iiss Tallman doing all the testing. These included vocabulary tests, 
performance tests, and personality tests, such as the Rohrschach and Jung 
association tests. 

The conclusion reached is that the patients in whom the lesion was com- 
pletel}’’ excised, whether from the dominant or nondominant hemisphere, were 
intact, both as regards the past and the present life. They appeared genuine 
in their responses and on nonpS3'chiatric investigation it would be exceedingly 
difficult to tell that there had been anything wrong with them. In several 
instances, indeed, they functioned on a better level than before operation. 
They showed little impairment of general intelligence, they planned and 
executed household duties competently, were able to sew, market, cook, plan 
for guests, etc. There was no slowing-up of the common everyday per- 
formances. In some instances a lack of distractability was notable. There 
was no hesitation in putting into effect a decision, but the decision once made 
was maintained until its execution was completed. 

There was a complete return of the former emotional tone. The sexual 
life of five or six patient returned to its former status. In one, however, 
frigidity developed and she came to look upon the sexual act solely as a duty. 

Some of the patients showed distinct evidence of a new ability to learn ; 
they acquired new interests, became socially more adaptable, and calmer 
emotionally. None showed any loss of inhibition, and in not one was there 
ail)’- disturbance of spatial orientation. 

However, in the group in which the tumor extended beyond the line of 
incision, the results were quite different. These patients were shallow 
emotionall}^ listless, indifferent, and lacking in initiative. One, though she 
was able to care for herself, sat about the house day after day, refusing to 
go out, and evincing no interest in outside life. Another, while markedly 
improved in intellectual functions, showed a failure in social adjustment and 
a lack of inhibition, wetting herself, for example, and attributing this to the 
poisoning of her food by others. Three of the patients in this group, how- 
ever, were able to care for their homes and children, and to adjust themselves 
mentally so long as no complex situation arose. They were, for example, able 
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lo talk intelligently with one or two people, but were unable to carry on a 
conversation with a number of people or in a crowd. 

This series of cases thus offers confirmatory evidence of the theory sug- 
gested earlier in this communication. \Miere the lesion was completely 
removed, the intact lobe freed from the distorted impulses due to disease of 
the opposite side proved able to carry on for all practical purposes as efficiently 
as before. When, on the other hand, only partial removal was effected, 
though some improvement took place an irritant still remained, interfering 
with the smooth synchronous functioning of the two lobes. 
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Discussion. — Dr. John E. Scarff (New York) said that as a result of 
the studies by Doctor Stookey, Doctor Teitelbaum and himself, it would 
appear possible to make certain generalizations regarding function — and the 
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functioning — of the frontal lobes : In the first place, it would appear that either 
one of the frontal lobes, singly, is capable of carrying on in a satisfactory manner 
the work normally done by the two frontal lobes working together, provided 
that the remaining frontal lobe does not have its function interfered with by 
any disease process. This interference with function might come from exten- 
sions of the tumor remaining outside the lines of excision of the lobe, either 
on the side of the lobectomy or by invasion of the opposite side by way of the 
corpus callosum. 

^ The second generalization is that it was not possible to find any dominance 
existing in the frontal lobes. It is well known that dominance exists in the 
temporal and parietal lobes, and it has been generally assumed that this existed 
in the frontal lobes. Observations made in the present study did not confirm 
this general concept. If there was a clean removal of the left frontal lobe the 
patient did as well afterward as did the patient from whom the right frontal 
lobe had been removed. There were no exceptions to this rule in this series. 

In the third place, a better idea of the mechanism by which the so-called 
“frontal lobe syndrome” is produced has been acquired. This syndrome is 
characterized by defects in intelligence and alterations in personality. It would 
seem that this “frontal lobe syndrome” is due not so much to suppression of 
frontal lobe function as to distortion of frontal lobe function, by some path- 
ologic process. Doctor Stookey used the simile of an orchestra to illustrate 
this point, and indicated how one section of violin, playing out of key, would 
result in discord from the efforts of the entire orchestra ; whereas, if the off-key 
violins were removed, the remaining portions of the orchestra would be able to 
produce pleasing music. 

Doctor Scarff had hoped Doctor Stookey would find time to mention one 
patient who illustrated this last point very well, namely, that it is not the 
absence or suppression of function but the distortion of ffmction that is re- 
sponsible for the “frontal lobe syndrome.” A woman, in her thirties, had for 
many years supported herself as a commercial artist, and was very successful. 
Then she became ill. When seen on the ward, she was quite sick and was con- 
fined to bed. She appeared alert and followed the examiner with her eyes and 
smiled. She had no true motor weakness but was completely helpless. Objects 
would be placed in her hands and she would not know what to do with them. 
A tray would be placed in front of her with luncheon on it, and eating utensils 
were there, but she could not figure out how to get the food to her mouth. 
Although she had power in her extremities she could not stand alone. In 
short, she was completely apraxic. Although there was no sign of generalized 
intracranial pressure, study showed that she had a left frontal lobe tumor. 
Following its removal she became practicall}'^ a normal person within a very 
few weeks, and was soon able to draw quite quickly and accurately, and as well 
as before. It would seem as though “static” given off by the diseased left 
frontal lobe had caused interference with the smooth functioning of the normal 
right frontal lobe; and that after the removal of this “static” the right lobe 
carried the load quite satisfactorily. 

The cases that have been shown were all gliomata. When the tumor was 
removed, as a matter of course, the frontal lobe came out with it. There is, 
however, another group of tumors which are more benign and are encapsulated, 
located not within but underneath the frontal lobe. In the past, neurosurgeons 
have been impeded in their attack upon these tumors by inability to retract 
the frontal lobe adequately enough to give them a good exposure. The result 
was that, often, for this reason only, these tumors could not be completely 
removed. Adequate exposure could have been obtained if the frontal lobe 
were removed. Surgeons have hesitated, in the past, to do this because they 
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felt by so doing they would leave the patient with an intellectual deficit. The 
present studies suggest that these suhfrontal lobe tumors may he uncapped 
with safety, and the authors are already working on a group of cases having 
this type of frontal tumor in which the first step in the operative attack is clear 
exposure of the tumor by means of frontal lobectomy. 

Discussion. — Dr. John Teitelbaum (New York) 

A. THE APPENDED FINDINGS MAY BE REPORTED ON GROUP A, i.e., THOSE 
IN WHOM THE TUMOR MASS WAS REMOVED COMPLETEEY 

(1) Complete psycltoinefric and psychiatric studies showed little dis- 
turbance of function in this group. The nonpsychiatric observer would find it 
exceedingly difficult to say that there was anything wrong with these patients. 

(2) All patients were completely in contact with the past as well as the 
present life. _ They are all able to function mentally, the same as they were 
before, and in tiie majority of cases on a much better level than before the 
operation. In conversation they make a good transference, discuss their prob- 
lems frankly and openly. The study revealed that they are generous, kind- 
hearted, and interested in the welfare of their friends and families. Several 
of the patients have kept up an intelligent correspondence with some of the 
patients they met on the ward. They have retained their former abilities at 
cards, games, etc. 

(3) The patients showed no hupairnient of general intelligence. They 
plan or execute business duties. One of them, three weeks after his return 
from the hospital, resumed his former employment, acting as inspector and 
taking care of his own account, as well as the accounts of eight men who work 
under him. All information gathered shows that his efficiency is as good as it 
ever was and that his mental functions are as keen as ever. He has to know 
by heart over 2.000 customers and keep their accounts ; and if any of the eight 
drivers gets sick he is able to take his place as driver and make’ all deliveries 
correctly. 

(4) The reactions presented by these patients are undoubtedly colored by 
earlier drives, and personality structure, as are all individuals. It would seem 
that their old patterns of reactions are either left the same or are modified in 
direction of more socially acceptable behavior. 

(5) These patients have become socially more adaptable and emotionally 
more calm-. The emotional adjustment was adequate and there was a com- 
plete return to their former emotional level. There was an improvement in 
their temper ; they were less irritable, and more tolerant. 

(6) All patients showed an adequate response to humor. The memory 
and insight into the feelings of others was unimpaired. In every case the 
humor was adequate and in good taste. One patient, who was always of a very 
serious nature and rarely showed much response to humorous conversation, 
now mentions jokes in her social groups, responds happily to comedy pictures 
(movies), and in every way has developed an adequate sense of humor. 

(7) The follozving changes zvhich can be classified as being abnormal, were 
noted. In two of tlie patients the examiner felt that there was a lack of 
justifiable an.riety. They were not concerned or worried about their future. 
They seemed to be perfectly satisfied to go on as they were. _ The patients of 
this group presented a lack of distractibility Avhich was quite marked post- 
operatively, but which tended to diminish as time went on. When speaking 
or doing anything they could not very easilj^ be distracted or turned to some- 
thing new. 
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SUIIIMARY OF THE FINDINGS ON GROUP B, i.e., THOSE PATIENTS IN WHOM 
THE LESION COULD NOT BE REMOVED COMPLETELY 

The mental symptoms found in this group after observation, for 27 months, 
are still very numerous. None of them indicate any fundamental change in 
any mental processes, but only a disturbance of its completeness. The differ- 
ence observed in these patients is a defect in the amount of this building 
process, thus limiting the degree of possible complexity of thought. The many 
symptoms to be enumerated flow from this deficiency, and as a result the 
personality becomes greatly altered. 

On every-day tests these patients are able to function very well ; some of 
them plan their meals, market, cook, bake, pay the bills, show interest in 
managing their home, and in taking care of their family. Some in this group 
show an improvement in character over their previous adjustments. A few, 
however, remain dull, lack initiative, efficiency, and planning. There is an 
emotional inadequac3^ The feeling of the examiner is that they could not be 
pushed too hard in any task requiring more elaborate functioning. In other 
words, they are able to work on a simple level which is very likely slightly 
below the level under which they functioned prior to the development of the 
illness. 
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During the past 15 years a number of articles have appeared in the litera- 
ture concerning cerebral subdural hematoma. Among these may be mentioned 
those by Putnam and Cushing^ Gardner,^ Peet and Kahn,^ Jelsma,'* Dyke,^’ 
Kennedy and Wortis,® Munro'^- ® Lear)^,^® and Kunkel and Dandy^^ as rep- 
resenting noteworthy contributions relative to the pathogenesis, the diagnosis 
and the surgical treatment of this lesion. The publications of Donald Munro 
in particular have greatly influenced the trend of thought concerning the 
physiochemical changes that occur within and about a blood clot in the cere- 
bral subdural space. Furthermore, he has repeatedly expressed the opinion 
that the chronic form of subdural hematoma is nothing more than a later 
variant of the acute phase, a concept with which we are in complete agree- 
ment. On the other hand, there is ample evidence to substantiate the opin- 
ion that subdural hematoma in the chronic form manifests different clinical 
findings from those evinced in the acute stage. In a series of cases here ana- 
lyzed no attempt will be made to separate the acute from the chronic lesions. 
The period of time elapsing between trauma and verification of the clinical 
diagnosis in each instance has been tabulated, thus permitting the reader 
to arrive at his own classification. 

From July l, 1934, to July i, 1939, 10,223 patients were admitted to the 
Neurosurgical Service of the Kings County Hospital with evidence of trauma 
to the intracranial structures. During the same period 42 patients with simi- 
lar lesions were admitted to the Brooklyn Hospital. In the Kings County 
Hospital series there were 127 instances of subdural hematoma and in the 
Brooklyn Hospital group, 13 examples of this lesion. In addition three cases 
of subdural hematoma treated at the Long Island College Hospital have 
been included. 

It is the object of the present study to consider the important observa- 
tions made in these 143 cases of head injury which had as a complicating 
lesion, blood (fluid, clotted or organized) in the subdural space in sufficient 

* Read before the New York Surgical Society, Febraury 28, 1940. Submitted for 
publication January 31, 1940. 
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amount to be of surgical significance (over 25 Gm.). All instances of sur- 
face brain laceration with a i to 2 inin. film of blood clot over and imme- 
diately about the laceration, although within the subdural space, have been 
excluded from the group under consideration. On the basis of the data de- 
rived chiefly from this study, the important aspects of the subdural hematoma 
will be discussed. 

Etiology . — Trauma is the important agent in the production of subdural 
hematoma, although other causes have been encountered. For example, we 
have observed an extensive subdural hemorrhage from the region of a meta- 
static tumor implicating the pia-arachnoid, one from the vicinity of a cerebral 
abscess, two from ruptured cerebral aneurysms and one from an arteriove- 
nous malformation on the surface of the brain. The classic pachymeningitis 
hemorrhagica interna of Virchow,^- probably resulting from repeated small 
arterial hemorrhages, may also be included as an unusual type. In the group 
of cases here presented there were 133 in which the subdural hemorrhage 
was clearly the result of trauma, the site of the injury to the head varying 
considerably (Table I). As indicated, in approximate!}^ one-third of the 


Table I 

Trauma to the frontal area of the head 24 

Trauma to the lateral area of the head 32 

Trauma to the occipital area of the head 45 

Trauma to multiple areas of the head 10 

Trauma to unknown site 22 

No trauma 2 

Questionable trauma 8 


143 

total number of cases there was evidence of a blow to the occipital region 
of the head. Most of the hematomata appeared to be venous in origin, al- 
though some resulted from arterial bleeding. There were examples in which 
no doubt could be entertained regarding the source of the blood clot, such 
as a rent in the dura with a tear of the meningeal artery caused by a fracture 
of the skull. A cerebral artery may be the source of the bleeding, seven cases 
having been observed in which there was a blood clot in the subdural space 
and in the adjacent cerebrum itself, both the result of a traumatically opened 
artery. Venous bleeding may occur from ruptured veins that cross from 
the cerebrum to the dura mater. A vein, almost constantly present, that may 
easily be torn as the result of trauma, is situated at the anterior aspect of the 
sylvian fissure and crosses the subdural space where it joins the sphenopari- 
etal venous sinus (Fig. i). Other veins observed to be the source of bleed- 
ing are those crossing or impinging upon the subdural space in the parasagittal 
region. These veins are more frequently traumatically opened in instances in 
which the cranial vault is grossly distorted, as occurs in the passage of the 
infant through the pelvic canal. Laceration and/or contusion of the surface 
of the brain implicating cortical blood vessels are much more commonly the 
origin of bleeding. In fact in our experience, fully 75 per cent of all subdural 
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hemorrhages can be traced to such a lesion. In some instances it is difficult, 
even at autopsy, to definitely identify the origin of the blood clot, particularly 
if several days have elapsed since the injury or when there are multiple areas 
of traumatized cerebral surface adjacent to the hematoma. 

Pathogenesis . — In a discussion of intracranial lesions dependent upon 
trauma complicated by subdural hematomata, it seems permissible to incorpo- 
rate certain general information acquired at autopsy on subjects other than 
the cases included in this series. Furthermore, the information amassed from 



Fig. 1. — Drawing showing a vein not infrequently lacerated by trauma to the head. 
For illustrative purposes it was necessary to make the vein appear twice as long as 
observed in the average anatomic specimen. 


the autopsy material is much more reliable than impressions gained from 
inspecting the intracranial contents through an operative opening. There is 
found great variation in the position, size and consistency of the subdural 
hemorrhages. In the series under review there were 71 hematomata in the 
left subdural space and 62 on the right side. In ten cases the blood clots 
were found bilaterally. Some were limited more or less to the temporal fossa, 
many were higher in position and thickest over the premotor area, while oth- 
ers covered almost the entire convexity of the cerebral hemisphere (Fig. 2). 
The lesion was encountered in the posterior fossa in two cases. The weight 
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of the clots varied from 25 to 350 Gm. The subdural collections were ob- 
seived to be clots, fluid, organized masses or a mixture of these in various 





Fig. 2. — A “classic” example of a fresh subdural hematoma. 


Table II 


Elapsed Time 
from Injury to 

2 to 

24 

Hours 

4 to 

8 to 

13 to 

17 to 

26 to 

36 

Days 


Operation or 

24 

to 4 

8 

13 

17 

26 

36 

to 3 


Death 

Hours 

Days 

Days 

Daj’^s 

Days 

Days 

Days 

Mos. 

Total 

Fluid blood 

7 

5 

5 

6 

9 

4 

5 

2 

43 

Clotted blood .... 

17 

8 

10 

2 

I 

r 

2 


41 

Clots mixed with 
fluid 

8 

8 

8 

3 

3 

5 

3 


38 

Clot organized 

Hydroma 

Insufficiently described . . . 

I 



I 

I 


I 

2 

2 

17 
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proportions (Table II). It may be noted from Table II that sufficient de- 
scription was not recorded in the case histories to definitely classify the types 
of subdural collection in 17 instances. The time inteiwals used are the same 
as those employed by Munro.® The object of this selection was to compare 
the data of our series with those reported bj' him. The findings in our series 
indicate that large solid blood clots have seldom been encountered later than 
eight days after their establishment in the subdural space. In the unusual 
instances in which the hematomata remained solid after the first eight days, 
fibroblastic invasion of the clot was demonstrable. The findings further show 
that fluid blood, as well as the combination of clotted blood and fluid, was 
disclosed in a relatively large number of cases operated upon within eight 
days after injury. In general, it may be fairly stated that there was no gross 
pathologic evidence derived from the study of the types of subdural collec- 
tions recorded in our series to refute the theoretic concept set forth by Gard- 
ner- and elaborated by Munro. Their theoretic explanation that a subdural 
hematoma may be augmented by osmosis in a certain number of such lesions 
seems entirely logical. There are other types of subdural collections in which 
the physical characteristics are so bizarre that it becomes difficult to interpret 
them in terms of this concept. These escape classification not only with 
reference to their formation and consistency but also as to the development 
of a surrounding membrane, subsequent changes within the clot and residual 
pathologic states. For example, in the series of cases that were operated upon 
on the fifth day following the injury, one finds such variations as collections 
of black glistening oil-like fluid, brownish-black coffee-ground-like material, 
solid liver-like clots, thick homogeneous tar-like blood and combinations of 
blood clot and thin, dark brown fluid. It, therefore, becomes obvious that 
there are factors governing the alterations that may occur in a subdural hema- 
toma concerning which there seems to be no sound theoretic explanation. It 
might he suggested that the changes in consistency which take place in some 
hematomata are parti)'- attributable to the variations in the rapidity and pos- 
sibly the manner of formation of the membrane that eventually encases all 
fluid subdural collections. In some instances a definite membrane has been 
demonstrable as early as the fourth day, whereas in others in which the clots 
had the same physical appearance there was scanty or no membrane forma- 
tion on the eighth to the tenth day following injury. In other examples in 
which no liquefication of the hematoma occurred, the cellular elements that 
comprised the membrane were relatively thin on the surface of the clot, and, 
depending on the age of the lesion, cells resembling fibroblasts were found to 
have invaded the hematoma to a variable extent. The membrane adjacent 
to the dura (outer membrane) has been observed in all cases to be thicker 
than that in apposition to the arachnoid (inner membrane) ; however, both 
membranes are seemingly formed at about the same time. The simultaneous 
development of an inner and outer membrane about a fluid collection tends 
to throw some doubt on the hypothesis that the dura is the sole origin of the 
cells forming the membrane. It seems unlikely that an outgrowth of cells 
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from the inner surface of the dura would proliferate with sufficient rapidity 
to cover the inner area of hematomata of the size encountered in this series, 
within four to five days. In addition, the presence of blood in the subdural 
space may not be a necessary factor in the production of a membrane about 
a subdural collection. A 6o cc. sterile subdural hydroma with well-estab- 
lished inner and outer membrane has been observed in association with mul- 
tiple metastatic foci of infection within the brain (Fig. 3). Since the fluid 
of this particular hydroma was yellowish in color, it may be contended that 



Pig. 3. — Section showing subcortical metastatic focus of infection associated with a subdural hydroma. 

red blood cells or their derivatives were present and essential for the forma- 
tion of the membrane. In general it may be said that most fluid subdural 
collections become enclosed by a cellular membrane, thicker on the outer 
(dural) and thinner on the inner (arachnoidal) side, that some solid clots 
become encapsulated and undergo central liquefication and that other solid 
hematomata are invaded by fibroblastic cells without evidence of dissolution. 

The type of brain lesion sustained in association with subdural hema- 
tomata may also be a factor that governs the consistency of the subdural 
collection. Hemorrhage from a traumatically opened vein that traverses the 
subdural space without injury of the brain itself should result in a dif- 
ferent type of subdural collectio»> from that following contusion-laceration 
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of the cortical surface with the attendant opening of the subarachnoid space. 
In the latter instance the blood in the subdural space would be diluted with 
cerebrospinal fluid, thereby affecting the clot formation. The laceration of 
the brain heals, leaving a small zone of cortical atrophy covered with thick- 
ened pia-arachnoid. All stages of such healing processes have been observed, 
from the fresh, reddish-brown subpial hemorrhage surrounding a zone of 
brain laceration to the milky white pia-arachnoid adherent to the inner mem- 
brane of a subdural collection. One cannot infer from the appearance of the 
cortical surface at operation, the extent of the pathologic process that had 
been present. 

There were 136 of the 143 patients in this series who had examinations of 
the skull roentgenologically or at autopsy. Sixty had fractures of the skull, 
and in 76 cases no fracture was demonstrable. As previousl}'^ stated, there 
are rare instances in which a fracture of the skull has resulted in a laceration 
of a meningeal artery and the dura, thereby opening an avenue for the arte- 
rial blood to gain entrance to the subdural space. There were six cases in 
this series that had both extradural and subdural hematomata. The extra- 
dural hematomata were proportionately small, consequently these cases are 
included in the sul)dural series. In three instances the clots were on the same 
side, in two cases the subdural collection was on the opposite side to the epi- 
dural hemorrhage, and in one there were bilateral, small extradural with 
unilateral subdural hematomata. Sitbdural hemorrhage is an occasional find- 
ing in association with compound depressed fracture of the skull, but this type 
of case has not been included in this series. In practically all instances of 
subdural hematoma the presence or absence of fracture of the skull has very 
little related significance. From the evidence at hand one may reasonably 
state that subdural hematoma is a lesion resulting from trauma to the head 
and is frequently found with an}' or all of the following: Lacerations of the 
scalp; hematomata beneath the scalp; all varieties of fracture of the skull; 
extradural hemorrhage; contusion-laceration of the cerebral cortex; intra- 
cerebral blood clots; and intraventricular hemorrhage. 

The patients who survive the acute phase of the craniocerebral insult make 
up the group that come to operation or autopsy at a later date and are usually 
designated as chronic subdural hematoma. In these cases the finding of ob- 
vious edema of the brain adjacent to a long-standing subdural collection (Fig. 
4), encased by a fibrotic membrane, strongly suggests that the symptoms of 
a space-occupying intracranial lesion, appearing after a considerable interval 
has elapsed following the trauma, are due to this edema of the brain rather 
than increase in the fluid content of the subdural collection. 

Symptoms, Physical Signs and Diagnosis . — ^The majority of patients har- 
boring a subdural hematoma present evidence of a recent trauma to the head 
or later, when seeking medical counsel after an interval of relative freedom 
from symptoms following the injury, admit a previous accident. There are 
a few from whom no history of trauma can be obtained either by direct ques- 
tioning or from the relatives. In this series there were two cases in which 
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trauma could be excluded as an etiologic factor. In loi cases the injury to 
the head resulted in immediate unconsciousness; 22 patients were not ren- 
dered unconscious hy the blow ; and in the remaining 18 cases the exact state 
of consciousness after the trauma could not be ascertained. Of the loi in- 
stances in which there .was an unquestionable period of unconsciousness im- 
mediately following the trauma, there was an interval of lucidity before 
secondary stupor supervened or before operative intervention in 52. Thirty- 
six of the remaining 42 patients were in stupor or coma from the time of 
injury until operation was performed or until death occurred. Eighteen of 
these 36 patients were operated upon, with only two recoveries. Evidence 
of recent consumption of alcohol was present in 68 cases. Convulsions oc- 
curred in ten cases. Headache, vomiting, double vision, weakness or numb- 
ness of the extremities on one side, and stiffness of the neck were recorded 
in various combinations but these could he considered of value only when 
present during the late or chronic phase of the disorder. Vomiting was noted 
in 57 cases and headache in 79. The patients who were initially unconscious 
following the trauma and subsequently became oriented, presented one quite 
characteristic type of behavior. Noticeably during the so-called lucid inter- 
val, many were observed to lapse from a cooperative and alert state into a 
stupor within a period of 20 to 30 minutes, shortly to he followed by a return 
to the previous conscious level. Several such cycles were apt to occur in a 
single day. While this sequence of events may be observed in association 
^Vith conditions other than subdural hematoma in combination with obvious 
trauma, it suggests the presence of a “compression lesion” rather than an 
intrinsic pathologic process of the brain. After three weeks to a month, symp- 
toms are commonly more clearly defined, although in some instances they 
appear to be entirely unrelated to a trivial accident that has long since been 
forgotten. More often the persistence of paroxysmal headache will link the 
illness to' a previous trauma of the head. The concomitant symptoms that 
occur during the chronic phase are usually those associated with any space- 
occupying lesion of the intracranial cavity. 

The important physical findings to be given consideration during the 
acute phase of subdural hematoma are usually limited to the obvious external 
evidence of trauma, the state of consciousness, the condition of the pupils, the 
appearance of the optic fundi, gross alterations in facial movements, gross 
weakness of an extremity or of the extremities on one side, and the status 
of the superficial and deep reflexes. The state of consciousness is usuall}’’ such 
that precision in neurologic examination is impossible. The abnormal re- 
corded findings that were reviewed in this series are difficult of evaluation, 
since many no doubt were the result of intrinsic brain damage (petechial 
hemorrhages, edema, laceration, etc.'). Repeated examinations are important, 
for changes in physical signs are regarded as being of more significance than 
the information obtained at any one examination. The age of the patients 
in the present series ranged between 14 months and 80 years. Most were in 
the fifth decade of life. The pupils were recorded as being equal in 59 and 
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unequal in 72 cases. Only 12 of the latter showed an unequivocal wide dila- 
tation of the pupil on the same side as the blood clot and in one of these cases 
there was a bilateral subdural hematoma. In this instance the larger clot 
was found at operation to be on the same side as the dilated pupil. The pupil 
was larger on the same side as the lesion in 32 cases but could not be con- 
sidered as “dilated.” Twenty-six cases had the larger pupil on the contra- 
lateral side with respect to the hematoma. There were two examples of 
bilateral subdural hematoma in which the pupil was observed to be larger 
first on one side and then on the other (shifting dilatation of the pupil). The 
state of the pupil in the remaining 12 cases in this series was not recorded 
with sufficient detail to permit accurate classification. Papilledema was re- 
corded in 50 of the 143 cases. This included all grades, from slight blurring 
of the superior nasal border of the optic disk to the most marked degree. 
Here again, one could not be sure that the presence of the blood clot in the 
subdural space caused the edema about the optic disk, or whether the clot 
in combination with diffuse brain changes dependent on the trauma resulted 
in increased intracranial tension. Nuchal rigidity was observed in 57 cases. 
The most striking rigidity of the neck has been noted in association with 
blood in the cerebrospinal fluid. This rigidity has frequently been inter- 
preted as representing the reaction to the blood in tbe spinal subarachnoid 
space; however, there are many instances in which such rigidity has been 
observed following uncomplicated trauma to the head, while the cerebrospinal 
fluid was found to be normal. Unilateral paresis of the face, central type, 
was observed in 80 cases. In 22 cases the facial weakness was on the same 
side as the subdural hematoma and in 58 instances it was contralateral. Facial 
paresis without demonstrable weakness of the homolateral extremities was 
recorded in 15 cases. A hemiparesis implicating the motor power of the face 
and upper and lower extremities of one side was recorded in 61 cases. The 
motor weakness was contralateral to the subdural lesion in 42 cases and homo- 
lateral in 19. The abdominal reflexes were absent bilaterally in 99 cases and 
not present on the side of the motor weakness in 20. Babinski’s sign was 
present bilaterally in 67 cases and unilaterally (side of motor weakness) in 
25. The scanty information derived from the sensory examinations was 
unreliable. Incontinence of urine was recorded in 108 of the 143 cases. 
Bradycardia (pulse rate below 70 per minute) was present in 63 cases. The 
cerebrospinal fluid pressure was elevated in 79 cases (above 15 Mm.Hg.), 
the fluid contaminated with blood in 80 cases, xanthochromic in 30 cases and 
clear and colorless in 19. 

A clinical diagnosis of subdural hematoma can be made during the acute 
phase of the disorder with a fair degree of certainty provided only a moderate 
grade of trauma has resulted in a loss of consciousness for 48 to 72 hours, 
followed by a few days of lucidity and then a recurrence of the stupor. There 
are a few cases in which only a momentary alteration of the conscious state, 
the consequence of the initial insult, is succeeded by normal activity for a few 
hours to several days and then by progressively increasing drowsiness. This 
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simulates extradural hemorrhage from which it can be differentiated only 
by an exploratory bur opening in the skull or by air studies. A third group 
of the acute cases includes those that remain in coma from the time of injury 
until the blood clot is removed at operation or until death. The lesion most 
difficult to differentiate from subdural hematoma is contusion-laceration of 
the temporal or frontal lobes of the brain with regional edema. This intrinsic 
lesion of the brain is frequently associated with a subdural hematoma, the 
source of which is often a ruptured cortical vessel at the site of the laceration. 
Differentiation of these two lesions on clinical grounds alone is usually impos- 
sible. Even by air studies the roentgenographic findings, while demonstrating 
a shift of the ventricular system, may not clarify the issue. Chronic subdural 
collections of months’ standing are difficult to distinguish from cerebral neo- 
plasms; in fact, the diagnosis is usually made at operation. In any event, 
a patient who has sustained a head injury, trivial or severe, and subsequently 
presents evidence that the intracranial structures have been damaged and who 
does not show progressive recovery, should have biparietal bur holes made 
m the skull. If upon opening the dura no evidence of subdural bleeding is 
disclosed, then a ventriculographic study should be carried out and further 
surgery performed if indicated. One cannot rely upon inequality of pupils 
as a guide to the side of the lesion unless there is constant unequivocal wide 
dilatation of one pupil. Furthermore, a well-established hemiparesis does 
not indicate the side of the lesion in many cases. In this series of 143 cases, 
weakness of both upper and lower extremities on the same side as the lesion 
was present in 19 cases, whereas a contralateral hemiparesis was observed 
in 42 cases. In the last analysis only a presumptive diagnosis of subdural 
hematoma can be made in a vast majority of instances on evidence derived 
from clinical examination alone. ATsualization of the lesion through a bur 
opening in the skull, or air studies of the cerebral ventricular system with 
subsequent verification of the lesion at operation, are the means of establish- 
ing the diagnosis. 

Roentgen-ray Examination . — Plain roentgenographic studies of the head 
are of distinct value in many cases. The presence or absence of a fracture of 
the skull aids little in the diagnosis of subdural hematoma. A demonstrable 
shift from the midline position of a calcified pineal body is confirmatory evi- 
dence that a space-occupying lesion is present and indicates the side of the 
lesion. If trauma to the head has been sustained it is logical to assume that 
the space-occupying mass is a blood clot. A mild shift of the pineal may occur 
in simple edema of one cerebral hemisphere following trauma and the same 
may be said of a shift of an air-filled ventricular system. The most impor- 
tant application of the roentgenologic study of the head with particular refer- 
ence to the diagnosis of subdural hematoma is made after the introduction 
of air into the ventricular system. One of two methods may be utilized — en- 
cephalography or ventriculography. The former method of examination was 
employed preoperatively in 45 cases in this series and the latter in 27 in- 
stances. In 19 of the 45 encephalograms, air failed to enter the ventricular 
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system, although in several of these failures air was present in the cerebral 
subarachnoid space and the side of the lesion could be determined by the posi- 
tion of the falx cerebri. Ihe injection of air by way of the lumbar subarach- 
noid space seemed to have been a factor in the subsequent death of one patient. 



Fig. 4. — Subdural hematoma of three months' duration. Note the edema implicating the capsular zone 

on the side of the hematoma. 

The 27 ventriculographic studies clearl}'’ indicated the side and position of the 
lesion. The air studies carried out on patients in the acute phase of their 
illness gave evidence that a space-occupying mass was present and suggested 
a diffuse compression of one or the other cerebral hemisphere. The sharply 
defined defect in the ventricle produced by a chronic circumscribed hema- 
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toma resembled the roentgenographic findings associated with meningioinata. 
Eight verified cases of edema of a cerebral hemisphere, not included in this 
series, showed a shift of the ventricular system in every respect similar to 
that produced by subdural hematoma. During the past two years there has 
been a tendenc}’^ toward preference for the direct introduction of air into the 
ventricular S3'-stem, although spinal subarachnoid injection of 40 to 50 cc. of 
air has been employed in selected cases without deleterious effects. 

Treatment . — There is but one form of treatment for subdural hematoma: 
surgical removal of the blood clot. Multiplicity of intracranial lesions depend- 
ent on the injury that initiated the subdural bleeding are frequently present. 
Removal of the subdural collection without continued supportive treatment 
as has been outlined elsewhere^^ will frequently be followed by a fatal out- 
come. As would be expected, if the patient can weather the storm during 
the first three or four days following the injur}’, the chances for recovery are 
greatly enhanced. Table III illustrates this very clearly. On the other hand, 
some patients are saved by an operation performed during the first three or 
four days after the traumatic insult to the brain. Table IV illustrates that 
it is not necessarily the size of the clot that determines the outcome. 

Table III 

Elapsed Time between 


Injury and Operation Total Recovered Died Mortality 

2 to 24 hours 24 4 20 83.3% 

I to 7 days 38 23 15 39 - 4 % 

7 to 14 days 17 11 6 35-3% 

14 to 21 days 19 16 3 15-7% 

21 to 28 days 541* 20.0% 

Over 28 da3^s 8 8 o 


* Patient reported in text to have had a subdural collection associated 
with multiple metastatic foci of infection in the brain. 


Table IV 


Weights of Clots 

Total 

operated and 
Recovered 

10 to 25 Gm 

2 

I 

25 to 50 Gm 

5 

3 

50 to 75 Gm 

54 

24 

75 to 100 Gm 

• •• 34 

7 

100 to 150 Gm 

• 35 

24 

Over 150 Gm 

13 

7 


Knowledge derived from statistics, however carefully compiled, has cer- 
tain limitations in its application. Repeated review of our results in the 
treatment of patients with subdural hematomata has from time to time modi- 
fied the method of managing these patients. No absolute standard is adhered 
to, since a considerable flexibility of thought is desirable and advantageous 
in the treatment of each individual. Conservative treatment of patients im- 
mediately after a craniocerebral injury is indicated except in those instances 
in which a mild to moderate degree head injury associated with unconscious- 
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ness is followed by a lucid interval and then within a relatively short period 
of time by stupor. If after a lo- to 20-hour period of observation, the vital 
signs and the conscious state indicate that they are not doing well on a con- 
servative therapy, and the physical signs suggest the probability of a com- 
plicating intracranial hemorrhage, operation is performed. W'^ith the patient 
in the face-down position on a cerebellar outrigger, bilateral bur openings 
are made in the skull slightly more distant from the midline and somewhat 
anterior to the conventional position used for ventricular puncture. If upon 
opening the dura a fluid subdural collection is encountered, this is evacu- 
ated. If the hematoma is solid a small bone flap is turned down and the clot 
removed. In the event that no subdural collection is disclosed through the 
bur holes but the clinical findings suggest the presence of an intracranial 
hemorrhage, ventriculographic studies are performed. If the roentgenologic 
findings indicate the presence of a blood clot the patient is returned to the 
operating room for its removal. This general outline of therapy applicable 
to many patients during the first four or five days following injury (and in 
our opinion frequently mandatory) is not pursued if it is estimated by the 
clinical course that they may survive the acute phase of the injury. The mor- 
tality is high during this period but it can be somewhat reduced by judi- 
ciously applied surgery. Many of the subdural collections are solid clots 
during the first few days, and consequently require a bone flap for proper 
removal. After eight to 12 days some of these become liquefied and can be 
evacuated through a bur hole in the skull. Once a patient has recovered from 
the immediate effects of a brain injury, yet, as judged by the clinical course, 
a subdural hematoma is present, operation should not be unduly delayed. It 
is far better to perform a ventriculogram in the absence of a blood clot than 
to permit a patient with a subdural collection to lapse into a secondary stupor, 
at which time the removal of the clot may be of no avail. 

The chronic phase of subdural hematoma presents no particular thera- 
peutic problem unless the patient is admitted to the hospital in coma, requir- 
ing prompt attention. If at operation the bur opening is made over the 
hematoma, the thick outer membrane may be incised and the contents of the 
hematoma, if liquid, evacuated. Failure to disclose the lesion beneath the 
conventional posterior site for bur openings made for ventricular puncture 
should be followed by air studies and a small flap turned down over the in- 
volved area. Upon exposing the outer membrane it is not necessary to cut 
an opening more than 3 to 4 cm. in diameter to completely evacuate the con- 
tents of the subdural collection. The outer membrane of a chronic lesion is 
quite vascular ; therefore, the incision through this structure should be made 
with the electrocoagulating unit. Absolute hemostasis is essential. The rela- 
tively fresh blood clots offer few technical difficulties but the chronic, fibrosed 
lesions may be intimately attached to adjacent blood vessels. The latter type 
should be removed piecemeal as is required in some meningiomata. 

Discussion . — The frequency of occurrence of subdural bematoma in this 
five-year study, 143 in 10,265 cases of cerebral injuries, is much less than 

182 



Volume 113 
Number 2 


SUBDURAL HEMATOMA 


that reported by other authors.®’ Several reasons present themselves in 

explanation of this discrepancy. All instances of laceration of the brain with 
a layer of blood clot over the site of laceration and some in which there was 
a small amount of subdural blood clot about the laceration have been excluded 



Fig. 5. — Small subdural hematoma taken from the zone of contusion-laceration as 

shown. 

from this series (Fig. 5). It is our belief that most patients suffering such 
pathologic states recover, and in support of this contention two autopsy spe- 
cimens recentl)'^ examined will he referred to as examples of what may happen 
to similar lesions in others. The stor)'^ of a previous accident was obtained 
in both cases, one sustaining a head injur}'^ about one year previously, and 
the other approximately eight months before the fatal issue. Both subjects 
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had died as a result of a second craniocerebral injury, and at autopsy a fresh 
blood clot was disclosed over one cerebral hemisphere, whereas on the other 
side a tough, fibrosed homogeneous structure 3 to 4 mm. in maximum thick- 
ness occupied the subdural space. During the periods between the accidents 
one patient was said to have been free of symptoms and the other patient had 
recurrent episodes of headache although able to perform manual labor. There 
was ample evidence in both specimens to show that the older subdural collec- 
tions followed lacerations of the temporal lobes. Furthermore, many small 
clots of the character illustrated by Figure 5 have been exposed at operation 
and the lesions classified as cerebral contusion-laceration of the brain. Ap- 
proximately one-half of the 10,265 patients with head injuries presented evi- 
dence of mild brain trauma, and it is possible that a few with unrecognized 
subdural collections of one character or another were discharged free of S3anp- 
toms but subsequently admitted to other hospitals. Two instances in this 
category are definitely known. No doubt many of the patients with chronic 
subdural hematomata that have been reported in the literature are individ- 
uals who have largely recovered from a mild head injury, and because of an 
exacerbation of symptoms have eventually been directed to institutions where 
cranial surgery is being performed. 

The position of a subdural hematoma does not necessarily signify the 
region from which the bleeding occurred. Many autopsy specimens have 
been examined which disclosed a laceration of the temporal and/or the orbital 
surface of the frontal lobe associated with a sizable hematoma in the para- 
sagittal position (cases similar to that illustrated in Figure 2), yet no injury 
to the crossing veins in this region could be demonstrated nor could the 
slightest attachment of the blood clot to the underlying pia-arachnoid be 
shown. Most chronic subdural hematomata are located in the parasagittal 
region, and because of this it appears that many authors have expressed the 
opinion that the blood vessels here are frequently opened traumatically. In view 
of the findings at autopsy in many fresh specimens, it seems probable that a sub- 
dural collection may eventually assume a position somewhat distant from the 
original source of bleeding. Secondary hemorrhages are reported to occur from 
the outer membrane of a long-standing subdural collection. We have never 
recognized this lesion in any of the material examined. There can no longer 
be any question that the pathologic lesion, brain trauma complicated by a 
subdural hematoma, undergoes changes that result in sufficient increase in 
volume on the affected side to cause a progressive shift of the cerebral ven- 
tricular system (Fig. 6). This has been clearly demonstrated by series of air 
studies in several instances. While it may be held that this progressive dis- 
placement of the ventricular system may be caused by edema of the brain 
adjacent to the blood clot, it has been observed that patients in whom this 
increasing shift has been demonstrated may be showing clinical improvement. 
It seems unlikely that recovery from stupor and improvement in motor activ- 
ity of a previously paretic extremity would go hand-in-hand with an increas- 
ing displacement of the ventricular system away from the lesion if the 
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increment were due to brain edema. Another interesting fact disclosed by 
repeated air studies on patients with subdural hematoma is worthy of com- 
ment. The initial air study always shows, as would be expected, a relative 
narrowing of the lateral ventricle on the side of the lesion and mild to mod- 
erate dilatation of the contralateral ventricle. Studies carried out after re- 
moval of the blood clot demonstrate that this inequality in size of the lateral 
ventricles remains, although both frequently become moderately dilated (Fig. 
6C). This observation has been verified as late as one )^ear after the evacu- 
ation of a subdural collection. 

There were two examples of hematoma located in the subdural space of 
the posterior fossa included in this series and, in addition, we have observed 



Fig. 6 . — A series of roentgenograms representing changes in the size of a subdural collection, (A) 
Anteroposterior view showing a mild displacement of the ventricular system on the seventh day following 
injury. (B) The same view at a second e-xamination i8 days later. Note the advance in the ventricular 
shift. (C) Third e.\amination lo days after surgical removal of an hematoma. 

three other cases prior to 1934. A clinical diagnosis of this lesion has never 
been made; in fact, in only one of these five cases was this diagnosis enter- 
tained as a probability. Although the ventriculographic findings in one in- 
stance disclosed a mild symmetric dilatation of the lateral ventricles that were 
centrally placed, the deductions, from all the evidence at hand, did not lead 
to the correct conclusion. The clinical diagnosis of posterior fossa neoplasm 
was made in three children, all of whom showed only two abnormal physical 
findings : high degree of choked disk and unsteadiness of gait. A fluid sub- 
dural hematoma was disclosed in each instance upon making bur openings 
for ventriculographic studies. Spinal puncture had been performed in each 
of these three cases and the fluid found to be clear and colorless. As pre- 
viously stated, theue were all together 22 cases in the series that showed clear 
cerebrospinal fluid, although many had spinal punctures performed on sev- 
eral occasions during the acute phase of the illness. Furthermore, the pres- 
sure of the cerebrospinal fluid may be high, low or normal. Several verified 
instances of large subdural collections have been found to show very low cere- 
brospinal fluid pressures as measured in the lumbar thecal sac. In some cases 
this low intracranial pressure was substantiated at operation by the fact that 
upon opening the outer membrane of a subdural collection through a small 
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cranial opening only a few cubic centimeters of liquid blood were discharged. 
After washing out lOO to 150 cc. of old fluid blood, some patients regain 
consciousness while still on the operating table. Upon inspecting the brain 
through the cranial opening, the cortical surface would commonly be found 
at a level 2 to 3 cm. below the under surface of the dura. We have been 
unable to interpret these findings in terms of the generally accepted concept 
regarding the relation between intracranial pressure and altered conscious 
states. Not infrequently under the above conditions, a patient will remain 
conscious for 18 to 24 hours after removal of a hematoma and then become 
stuporous again. After dehydration therapy an uneventful recovery usually 
ensues. The secondary stupor has been thought to represent cerebral edema 
depending upon postoperative expansion of the compressed brain. It has 
also been observed, especially in older patients, that a failure of the brain to 
resume its normal contour shortly after the removal of the blood clot is an 
unfavorable prognostic sign. 

The adage that a subdural collection of blood (fluid, clotted or a mix- 
ture of the two) should be removed once the diagnosis has been established, 
is fallacious in our experience. A study of Table III clearly indicates the 
high mortality attending operations performed during the first 24 hours fol- 
lowing injury. The fatalities could not be considered attributable to the oper- 
ation per se in view of the severe brain injury found to be present. In each 
patient operated upon within 24 hours after injury, it was believed from the 
clinical course that death would certainly ensue unless some measure were 
instituted to alter the downhill trend of events. We have concluded from 
experiences during the past nine years that a greater percentage of the se- 
verely injured who have as a complication a subdural hematoma will survive 
if the hematoma is removed, even during the first 24 hours, than through the 
institution of conservative measures during the early acute stage and opera- 
tion at a later date. The records indicate further that those not so seriously 
injured and who survive for two weeks or longer have an excellent chance 
for recovery following the removal of the hematoma. Operations performed 
during the chronic stage should carry a very low mortality. The 32 patients 
(Table V) that were not operated upon are all examples of severely injured 


Table V 


Patients operated 

. . . Ill 



Recovered 

. .. 66 



Postoperative deaths 

. 45 

Operative mortality. . . 

. . 40.9% 

Not operated 

. . . 32 

Mortality *. . . 

. . 100.0% 

Total deaths 

. .. 77 

Total mortality 

. 53 - 8 % 

Autopsies 

... 68 

Autopsies 

. 88.3% 


who died shortly after admission and in whom the lesion was verified at 
autopsy. A subdural hematoma was suspected to be present in many of 
these on the basis of clinical findings, but in each instance the general physi- 
cal states were such that operation was thought to be inadvisable. Approxi- 
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mately one-half of those who recovered have been followed in the Out-Patient 
Department. The sequelae (headache, dizziness, convulsion, cfc.) that have 
occurred among these have been in about the same proportion as that en- 
countered in any group of patients who have sustained moderate to severe 
trauma of the brain. Thi'ee patients were committed to psychiatric care but 
these recovered, on the average, in one year’s time and were discharged from 
the hospital. 


CONCLUSIONS 

The important features relative to the etiology, pathogenesis, diagnosis 
and treatment of subdural hematoma, as revealed by a study of 143 cases, 
have been presented. This series of cases encountered in a five-year period 
(July I, 1934, to July I, 1939) represents all patients in whom this lesion 
was verified either by operation or at autopsy. The data derived from the 
study indicate that in most instances subdural hemorrhage arises from a lacer- 
ation of a cortical vessel resulting from trauma to the head. Frequently 
there is a concomitant traumatic lesion of the brain, the effects of which can- 
not be delineated from those produced by the blood clot in the subdural space. 
Some patients are obviously so seriously injured that no benefit can be derived 
from surgical measures. Many others surviving the cerebral insult for a 
few hours to a day, and presenting clinical evidence that a fatal outcome may 
be expected, are not improved by the removal of the subdural hematoma. A 
few so injured will recover and the recovery can, in the main, be attributed 
to the prompt removal of the blood clot. The clinical course of some patients 
who survive the acute phase of a cerebral insult accompanied by a subdural 
hematoma suggests that an increase in the size of the subdural collection may 
occur. Encephalographic studies repeated at varying intervals in instances 
in which a subdural collection was shown to be present, have demonstrated 
a progressive shift of the ventricular system away from the lesion. This 
advancing shift of the ventricles seems to result from an increase in the vol- 
ume of the subdural collection. Whenever doubt exists regarding the diag- 
nosis of subdural hematoma, air studies may be utilized to great advantage 
in clarifying the issue. Surgical remoA'al of a subdural collection is the only 
therapy. If feasible, operation should be deferred until the acute effects of 
the injury of the intracranial structures have moderated. 
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Discussion. — Dr. Charles Elsberg (New York) asked if he had under- 
stood Doctor Browder to say that he believed the symptoms of increased 
pressure that occur from subdural hematomata are due not to added fluid but 
rather to edema of the brain. If chronic subdural hematoma is a continuation 
of the acute stage, how is it that a slowly advancing papilledema, as evidence 
of increased intracranial pressure, occurs in patients who did not have evi- 
dence of increased pressure for many months ? When one operates upon such 
a patient and evacuates the hematoma, it is lined both on the undersurface of 
the dura and against the pia arachnoid by a soft membrane. If one splits that 
membrane one very often sees the brain gradually bulge to only a slight 
extent. How could edema of the brain explain a condition of that kind ? 

Much has been said regarding the treatment of subdural hematoma merely 
by the making of trephine openings and the evacuation of fluid with blood clot 
and organized material. Doctor Elsberg’s experience, during the course of 
many years, has been to find that while such a procedure would relieve condi- 
tions somewhat, the real relief of pressure upon the brain is obtained only 
when the inner membrane has been split, and usually a large amount of it 
excised. 

Was not Doctor Browder speaking of an acute process with injury to the 
brain and secondary edema to the brain rather than of a chronic subdural 
hematoma ? 

Dr. Ernest Sachs (Washington Universit)’- Medical School, St. Louis, 
Mo.) said that if he understood Doctor Browder clearly, he was inclined to 
believe that chronic subdural hematoma followed acute subdural hematoma, 
and that the increase of a subdural hematoma, an undoubted occurrence, is not 
due to the accumulation of fluid as believed by many and proven rather strik- 
ingly some years ago by Gardner in Cleveland. Doctor Sachs- cited a case 
which in his opinion indicated beyond doubt that chronic subdural hema- 
tomata do increase in size. Some years ago he saw a patient who gave the 
history that while tobogganing with his wife they were both thrown off. 
His wife, although unconscious, proved to be only slightly injured. He, how- 
ever, after recovering apparently completely, noted, five months later, symp- 
toms of unilateral paresis, until finally he had the typical picture of an intra- 
cranial expanding lesion. At operation, he had a huge subdural hematoma. 
Unquestionably, he sustained a slight trauma at the time his wife was injured 
and may have had a clot such as Doctor Browder spoke of at the time of the 
injury, but something happened in the course of five months to give that man 
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sjTOptoms. ^ The thing that happened was that the subdural liematoma in- 
creased in size, and did so because the sac contained fluid. Where did that 
fluid come from? Certainl}'', one cannot suppose that a A'essei oozed for five 
months. The contents of a subdural hematoma is fluid, as Gardner showed 
in one case udiere he completely removed the membrane and obtained fluid, 
proving that fluid did enter the membrane. This and similar experiences have 
convinced Doctor Sachs that chronic subdural hematomata do increase in size 
from the time they first form. 

Another point that caused Doctor Sachs to wonder, was u'hether the Icind 
of subdural hematomata that Doctor Browder spoke of and chronic subdural 
hematomata are the same sort of thing, just in a different stage, because, in 
the expei'ience of most surgeons, chronic subdural hematomata very frequently 
occur bilaterally. In Doctor Browder’s series of 143 cases he had only ten 
bilateral hematomata. That is certainly very different from the experience 
of most people with chronic liematomata. 

A third point with whicii Doctor Sachs could not quite agree was with 
regard to treatment. During the early days he believed that the thing to do 
was to turn down a flap and remove the subdural hematoma, liut in recent 
years, as cases have been seen increasingly, he has been completely won over 
to the other point of view, namely, that of his associate, Doctor Furiow. First 
bur-openings are made on each side to determine whether there is an hema- 
toma, and, if so. it is washed out. As a rule, apparently, if the contents of the 
hematoma are thus thoroughly evacuated, the membrane takes care of itself. 
If, after trying this simpler procedure, the patient is not completely relieved, a 
bone flap is turned. Doctor Furiow reviewed all of his and Doctor Sachs' 
subdural hematomata some years ago, and found that most of tliem had been 
relieved by the simpler procedure. Only rarely was it necessary to turn down 
a flap. 

Dr. Ira Cohen (New York) said that if one accepts as a definition of 
hematoma a collection of blood or clots in the tissues of the body or closed 
spaces, then it would seem justifiable to group the acute collections of blood in 
the subdural space and the chronic subdural hematomata in one discussion. 
It may have the advantage of calling to mind or emphasizing that such a col- 
lection or a chronic subdural hematoma — space-occupying lesions in tiie sub- 
dural space — are surgical problems and should be handled surgically. Doctor 
Browder more than hinted at the fact that although they are all collections of 
blood in the subdural space, clinically there is a real difference between a so- 
called acute hematoma — which Doctor Cohen prefers to call a collection of 
blood in the subdural space — and a chronic hematoma. There is a difference 
clinically, because in the acute cases there is no question of the close connec- 
tion between the trauma and the lesion. Moreover, in the acute case the 
differential diagnosis, as brought out by Doctor Browder, between the re- 
sponsibility of the hematoma, of the underlying brain lesion, or the brain 
edema, for the dominant part of the picture, is not an easy one. On the other 
hand, the chronic subdural hematoma has a different clinical picture and these 
hematomata present themselves, in Doctor Cohen’s experience, in four groups: 

In the first group, the patients refer to a trauma received some weeks or 
months previously, a slight trauma (in some cases so slight as that of a grand- 
mother who has been hit on the bridge of the nose by a grandchild held in her 
lap) in contradistinction to the severe ffauma in the acute collections. These 
patients connect their symptoms — their headache, or whatever their complaints 
are — with this remote trauma, and one realizes the connection. 

In the second group, the patient often enters the hospital in stupor or semi- 
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stupor, most often without a history of trauma, and for the time being is 
regarded as a cerebrovascular accident. 

In the third group, one encounters a picture practically akin to that of a 
brain tumor. A history of trauma is sometimes obtained preoperatively, but 
usually not until after the operation, and such patients are regarded as having 
brain tumors until the operation, or in an attempt at air studies an hematoma 
is found in the subdural space. 

The fourth group is practically made up of patients with purely mental 
symptoms, without a history of trauma. The patient comes in with memor}' or 
personality changes, and with almost no sign of organic disease. Here again, 
an hematoma is diagnosed or thought of only when bur-holes are made for 
air studies. 

As to increase in size of the hematoma, especially chronic hematomas. 
Doctor Browder did say that he felt that Doctor Gardner’s theory is correct. 
He also referred to Dandy’s remarks on edema being the cause of the pre- 
senting symptoms. Doctor Cohen said he had no doubt that the hematoma 
increases in size by osmosis, as Gardner stated, but he also felt that in many 
cases the final symptoms are due to edema. In one group of hematomata, at 
operation, the hematoma may be removed and the brain not expand. Cer- 
tainly, the brain is not the seat of edema in such an instance. On the other 
hand, when one punctures the outer membrane of hematomata the fluid will 
squirt out of the needle and Doctor Cohen felt that such a case is one where the 
pressure is exerted by the intrahematoma pressure. In another group, when 
the needle is introduced the fluid drops out or has to be aspirated. It is hard 
to believe that the semistupor of such a patient can be caused by the intra- 
hematoma pressure. Therefore, in those cases one may very well be dealing 
with an edema of the brain. 

Dr. E. Jefferson Browder (Brooklyn) thanked Doctor Cohen for hav- 
ing clarified some of the statements made in the presentation. The illustrative 
encephalograms that were presented, showing progressive increase in the shift 
of the ventricular system associated with subdural hematoma, were typical of 
the findings by repeated air studies in seven other cases. Whether or not this 
progressive shift of the ventricles is the result of edema of the brain or an 
increase in the size of the subdural collection, cannot be stated with certainty. 
All subdural collections are not in a fluid state. Some are encountered as 
solid as a meningioma. It seems difficult to postulate any theoretical explana- 
tion that would meet all requirements in instances in which such a solid 
hematoma is present for several months without producing symptoms and 
then, over a period of a few days, causes drowsiness followed by stupor and 
hemiplegia. Doctor Browder said he could not believe that an organized mass 
of this type can be augmented by an influx of fluid. An attempt was made, in 
his presentation, to show that there are many types of subdural collections. 
On, say the fifth day after injury, one may encounter solid clots; orange-tinted 
fluid; black, tarry fluid blood; thin, dark brown substance, etc. Possibly a 
dozen different types have been observed. It seems that many of the fluid 
hematomata increase in size by osmosis, but the organized clots are seldom if 
ever altered in this manner. 

Doctor Elsberg discussed the question of operative approach and method 
of evacuation of the subdural collections. In some cases the fluid hematoma 
may be evacuated through one, or, if desired, several bur-holes in the skull, 
whereas solid clots, as well as some fluid collections, require a small bone flap. 
At the present time Doctor Browder is using small bone flaps much more 
frequently than formerly and is in entire agreement with Doctor Elsberg’s 
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statement that subdural hematomata can be more adequately bandied tbrougb 
a large cranial opening than by washing out the collection tbrougb a bur- 
opening. 

Chronic subdural hematomata, in Doctor Browder’s opinion, represent the 
late phase of the acute hematoma. He has encountered subdural collections 
from two hours to two years following injury. Those included in the present 
study were disclosed at operation or at autopsy within three months of injury, 
most of them within one month. 

Doctor Browder said that he had presented the subject as objectively as 
possible, an attempt being made to portra)' the problem of head injury compli- 
cated by subdural hematoma as it has presented itself in a large city hospital. 
The 143 cases mentioned occurred in 10,265 admissions, or approximately 
2 per cent. Munro has reported a much higher percentage from the Boston 
City Hospital. In Doctor Browder’s series, all instances of laceration of the 
brain with a thin layer of blood over the site of laceration were excluded, 
although these are, in the true sense, subdural hematomata. 
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EXTRADURAL HEMORRHAGE 

A STUDY OF FORTY-FOUK CASES 

Donald Munro, M.D., and George L. Maltby, M.D. 

Boston, Mass. 

Extradural hemorrhage is a dramatic and theoretically well-recog- 
nized traumatic lesion of the cranium. Much has been written about it in 
both early and recent literature. However, after reviewing the reported cases, 
it has been our feeling that we need make no excuse for bringing the prob- 
lem forward again. Most of the teaching in medical schools and in the stand- 
ard text-books of general surgery is misleading or, at the best, cursory. The 
so-called classical picture, with its initial unconsciousness, lucid interval and 
secondary period of unconsciousness plus clear spinal fluid under elevated 
pressure, is so rare as to be the exception rather than the rule. This classical 
picture has been the more firmly entrenched because some authorities, both 
neurosurgical and pathologic, have insisted that the bleeding is always arterial. 
We feel definitely that, in a certain portion of the cases, the source of the 
extradural bleeding is venous in origin. These facts have also been recognized 
by other authors. 

Our series of 44 cases is somewhat larger than any group heretofore re- 
ported from one clinic. It seems to us that certain very definite conclusions 
may be drawn from an analysis of the results of the fairly standardized method 
of treatment that we have used over a number of }'ears. 

Hippocrates recommended that the cranium be perforated when injuries 
might be followed by serious consequences such as the extravasation of 
blood. Celsus advised waiting until untoward symptoms appeared before 
operating. Since then, many articles have been written on this subject. The 
more important authors are listed in the references.^'® The classical work on 
extradural hemorrhage, however, is that of W. H. A. Jacobson,® written in 
1885. Little has been added to the picture since this appeared. He thor- 
oughly analyzed 70 cases ; 27 from Guy’s Hospital and 43 from the English 
literatui'e. Any report on this subject must refer frequently to his excellent 
clinical descriptions. Since that time, several papers reporting the clinical 
findings and treatment of small groups of cases have appeared annually. In 
1938, Pringle^® ixiblished what appeared to be another large series. This was 
a review of 71 cases of traumatic meningeal hemorrhage. However, in analyz- 
ing these cases only 23 can be considered as true extradural hemorrhages, the 
others being subdural hematomata. 

In reviewing the literature, several things stand out; First, many of the 
early authors were aware of the rarity of the so-called classical picture. Sec- 
ond, not a few of the men writing on this subject realized the probability of 
venous bleeding as a source of the clot in some of their cases. Finally, there 
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has been no large series of cases reported previously by a single clinic in which 
a well-standardized method of treatment was used. 

Incidence . — Extradural hemorrhages are by no means a common com- 
plication of a blow on the head. This is illustrated by the fact that in over 
1,200 head injuries treated on the Neurosurgical Service of the Boston City 
Hospital from 1932-1939, onty 44 or about 3 per cent showed extradural 
hematomata. LeCount and Apfelbach^’^ report a study of 504 cases that had 
fractures of the skull discovered at autops3^ In their series, 19 per cent 
showed extradural hemorrhage which produced appreciable compression of 
the brain. Moody’^^ studied 908 cases of proven fracture of the skull and 
found 100 instances of extradural hemorrhage (9 per cent). 

Etiology and Pathogenesis . — The immediate cause of a traumatic extra- 
dural hematoma is, of course, a blow on the head, which may or may not leave 
external evidence of violence. 

The common assumption is that extradural hematomata are always caused 
by a rupture of the middle meningeal artery or one of its larger branches. 
This belief has been inculcated by certain authoritative statements to the 
effect that arterial, and only arterial, bleeding was capable of stripping the 
dura from the bone. We feel sure that in certain instances the source of the 
bleeding is venous, either from a great venous sinus or one of the smaller 
veins. Wood Jones,^^’ in two excellent papers, has proven, beyond a doubt, 
that the grooves in the skull usually believed to be due to the pulsating ar- 
teries, are for the most part produced by the veins that accompany these 
arteries. His convincing discussion will not be elaborated upon here. How- 
ever, in 1911, anatomists had entirely accepted his findings, although most 
surgeons are still not aware of this anatomic fact. Wood Jones not only 
made purely anatomic studies but by injection methods, in three cases in 
which death had occurred from massive extradural hemorrhage, proved that 
the venous sinuses around the arteries were torn while the arteries themselves 
were intact. Verbrugghen’^^ has recently reviewed and reiterated the findings 
of Wood Jones and has reproduced one of the latter’s graphic illustrations. In 
the majority of cases where the bleeding point was definitely observed it has 
been arterial, but in a smaller number the bleeding was seen to come from one 
of the great venous sinuses or a tributaiy vein. LeCount and Apfelbach say 
that in their series the bleeding was attributable to the anterior branch of the 
middle meningeal artery in 49 cases and to the posterior branch in 44 cases. 
They also found three instances in which the bleeding was from a laceration 
of the superior longitudinal sinus, and eight in which the bleeding was con- 
sidered to have originated from the lateral sinus. Erichson,'^ Jacobson,^ and 
Verbrugghen^'’ also record instances of venous bleeding as the source of extra- 
dural clots. AIcKenzie^® stresses the fact that the bleeding is not always 
arterial in origin ; and speaks of three cerebellar clots. One of these was 
found at operation. They were caused by torn lateral sinuses. Our series, 
likewise, includes one cerebellar extradural hematoma. This was found at 
autopsy, the source of the bleeding being from the lateral sinus. 

In our 44 cases, the source of the bleeding was definitely mentioned in 
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37 instances (84 per cent). In 26 (70 per cent) tlie bleeding was described 
as from a portion of the middle meningeal artery. However, it must be 
mentioned that if the contentions of Wood Jones and others are correct, it is 
probable that even in certain cases in which the middle meningeal artery was 
assumed to have been torn, the bleeding, especially if it had not been furious, 
might have been from the surrounding A'enous channels. In the 26 cases in 
which the middle meningeal was said to have been torn, there was a marked 
variation in the description of the difficulty of controlling the bleeding, and 
also in the length of the lucid interval, as compared to those with a known 
venous source for the hemorrhage. 

In ten cases in our series there was definite mention of a venous, and only 
a venous, origin for the bleeding. In seven, the source was demonstrated to 
have been one of the lateral sinuses. In three, the bleeding was found to have 
originated from a rent in the sagittal sinus or from one of its large tributary 
veins. 

Thus, a review of the literature and a study of our own experience indi- 
cates that the source of extradural bleeding is usually but not always a rup- 
ture of the middle meningeal artery or one of its branches. Venous bleeding 
as a source for the clot has been neglected in discussions of the etiology and 
pathogenesis of extradural hematoma. To thoroughly understand the clinical 
and therapeutic problems related to extradural hemorrhages one must be aware 
of this latter possibility. 


Table I 

SUMMARY OF S^*^rPTO^tS IN 44 CASES OF EXTRADURAL HEMORRHAGE 



Times 

Contra- 




Finding 

Mentioned 

lateral 

Ipsilatcral 

Bilateral 

Remarks 

Hemiplegia 

25 

22 

3 

— 


Facial weakness 

13 

II 

2 

— 

2 ipsilatcral. peripheral type 

Babinski 

Spasticity or rigidity of 

34 

10 

I 

23 


extremities 

10 

4 

3 

3 

3 spastic quadriplegias 

Abdominal reflexes 

9 

Absent 

Absent 

Absent 




5 

I 

3 


Deep tendon reflexes .... 

18 

Increased 

Increased 


Absent in s 



12 

I 



Papilledema* 

4 



4 

Interval between injury and 






observation: 4, 5, 7, and 

1 1 days 

Sensory changes 

2 

2 




Nuchal rigidity 

5 





Aphasia 

4 




All cases showed left-sided 





clots 

Dysarthria 

2 




I generalized 

Convulsions 

3 




2 Jacksonian 

Clonus (ankle) 

2 

I 


I 


Absent comeal reflexes . . 

I 

I 




Astereognosis 

I 

I 




Diminished hearing 

I 

I 




Ptosi ; of eyelid 

I 

I 




Kernig and Brudzin ki . . 

I 





Divergent strabismus 

I 






* McKenzie mentioned questionable disk changes in five cases, one of which he believed appeared within 
24 hours. 
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Diagnosis . — (Table I.) Our case histories were frequently inadequate 
because many of the patients were unconscious when first found and no re- 
liable story could be obtained. The cause of injury was, therefore, indefinite 
in the great majority of cases. However, there were only three or four in 
which the injury could be considered as slight. Most of the known causes 
were automobile accidents, assaults and falls. It has been impossible to decide 
from our histories which cases had sustained a general and unlocalized head 
injury and which had received a local blow to the temporal region. 

In 23 of the 44 cases, some mention of the ingestion of alcohol was made. 
We are well aware of the inaccuracy of such statements as “odor of alcohol,” 
and this finding is merely mentioned as one of the probable factors in con- 
fusing the diagnosis. 

Those who write of the classical picture of extradural hematoma stress the 
importance of a “lucid interval.” There are man}?- reasons why this may he 
missing or camouflaged. Alcohol, concomitant brain injury and the amount 
and type of bleeding all may play a part. In our series, 21 or 40.7 per cent, 
of the cases showed a fairly definite lucid interval. The most prolonged was 
an interval of 16 days while the shortest was one and one-half hours. The 
average was slightl)'- longer than three days, the mean being 48 hours. These 
latter statistics are very much the same as those of McKenzie.^® Thus, we 
may say that in more than half the cases, no history of a “lucid interval” was 
obtainable. 

The age of the patient was definitely mentioned m 38 of our 44 cases. The 
average was 36 years; the youngest patient being eight and the oldest 74. 
Table II shows the distribution. It is clear that this condition is rare under 
ten and uncommon beyond age 50. All hut one of our cases were males. 


Table II 

AGE DISTRIBUTION 


Age Number of Cases 

i-io I 

10-20 7 

20-30 6 

30-40 9 

40-50 7 

SO-60 5 

60-70 2 

70-80 I 


The site of the clot was mentioned in 43 cases. Twenty-six were right- 
sided and 15 left. One was bilateral and one occurred in the left posterior 
fossa. 

The neurologic status of the extremities has been considered important in 
the diagnosis of extradural hematoma. However, it is our impression that 
the neurologic findings on an}' one examination are not as important as the 
shifting or changing of neurologic signs and cannot, in any event, replace an 
adequate history. In our series, a definite mention of unilateral weakness of 
the extremities was made in 25 instances. In 22, it was contralateral to the 
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clot while in the remaining three the weakness was ipsilateral. Thus, in 12 
per cent of the instances in which a unilateral hemiparcsis was present it was 
of no localizing value. 

Little mention is made in the literature of facial weakness. In our series 
we found it mentioned on 13 occasions. It was contralateral to the lesion in 
II instances and ipsilateral in the other two. Both of the latter were spe- 
cifically described as having the peripheral t33)e of facial weakness, while the 
former were frequently referred to as of the central type. Thus, it is probably 
fair to assume that the two instances of ipsilateral facial weakness were due 
to local damage to the facial canal in the temporal bone. 

Babinski’s sign was present in 34 cases. It was bilateral in 23, contra- 
lateral in ten, and ipsilateral in one. It seems obvious that this sign is of no 
great localizing value in these cases. 

Much has been written about the pupillary changes in extradural hema- 
tomata and certain authors lay a great deal of stress on the localizing value 
of such changes. The so-called Hutchinson’s pupil, or a dilated and fixed 
pupil on the side of the lesion, has been considered important since Hutchin- 
son’s® original description in 1S67. In our series, definite mention of the 
state of the pupils was found in 37 instances. In 18 (48 per cent) the ipsi- 
lateral and in five (13 per cent) the contralateral pupil was dilated. In 13 
cases (35 per cent) there was a definite statement that the pupils were normal 
and equal. In the single instance of a bilateral extradural hematoma, the 
pupils were first equal after which the right became greater than the left. We 
may conclude that the unilateral, dilated, fixed pupil (Hutchinson) is by no 
means as common an occurrence as has been frequently stated. However, 
when present, it is probably ipsilateral in respect to the clot. 

We are well aware of the difficulty in estimating the state of conscious- 
ness of an individual, and have already mentioned some of the extraneous 
factors that may play a part in the picture. Some mention of this symptom 
and its severity at the time these patients were admitted to the Neurosurgical 
Service was made in 42 of our 44 cases. In 21 cases (50 per cent) the terms 
“unconscious,” “deeply unconscious,” “coma” or “deep stupor” were used. 
In 15 cases (35 per cent) such terms as “drowsy,” “stuporous” or “semi- 
stuporous” were used. The remaining six cases were described in the follow- 
ing terms: “Conscious but incoherent”; “amnesia for the accident but con- 
scious” ; “alert, oriented but no memory of the accident” ; “uncooperative but 
oriented”; “irrational, resistive and restless”; “semiconscious but responds.” 
In relation to Pringle’s^® statement about prognosis, it is interesting to note 
that of our 21 cases definitely in coma, 15 (71 per cent) died. In the group 
of 15 cases described as being drowsy or stuporous on admission, seven cases 
(46 per cent) died, while in the six cases that were conscious on admission, 
there was only one fatalit3^ 

Pringle la3's special stress upon the importance of local hematomata, and 
bleeding from one ear. He also speaks at some length about percussion of 
the head over the suspicious area. We have no data on the value of this 
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procedure. In our series, bleeding from the ear was mentioned on eight 
occasions. It was ipsilateral in six, contralateral in one, and bilateral in one. 
Other signs of trauma such as the so-called Battle’s sign, scalp hematomata, 
localized tenderness, ecchymosis of the eyes, and abrasions and lacerations of 
the scalp, were mentioned in 28 cases. In 23 of these, the signs were ipsi- 
lateral, in four contralateral, and in one bilateral. Thus, in over 82 per cent 
of the cases in which these factors were mentioned they were of definite local- 
izing value. 

Cerebrospinal Fluid . — There has been much argument about the value and 
danger of lumbar puncture in head injuries in general. We believe that the 
danger is minimal and that the information obtained is not onl)’- essential but 
of a sort that far outweighs any possible risk. Except for the intracranial 
pressure, however, the cerebrospinal fluid findings are of no value in making 
the diagnosis of extradural hematoma. They do no more than indicate the 
amount and type of brain damage. This is important, to he sure, as it is on 
this complication that the presence and length of the “lucid interval” depends. 
Even the pressure readings, however, are not entirely reliable as they may he 
falsified because of toxic dehydration or surgical shock. 

Our records mentioned preoperative spinal fluid findings in 38 cases. For 
purposes of the analysis of the cerebrospinal fluid pressure readings, the first 
puncture that was made on the Neurosurgical Service is the one we have 
used for our statistical studies. This was chosen because in several instances, 
earlier punctures made by the General Surgical and Medical Services failed 
to give accurate pressure readings. We are aware that this arbitrary use of 
the first “neurosurgical” puncture may alter slightly the composite picture, 
for in certain instances a primarily elevated pressure may have been lowered 
by frequent earlier punctures, while in others an initial low pressure, due to 
surgical shock or dehydration, may have been raised by treatment. The 
initial pressure was measured in 36 cases. The average reading was 216 
Mm. of water (cerebrospinal fluid). The highest pressure recorded was 500 
and the lowest 50 Mm. of water. There were 12 cases (33 per cent) with 
an initial pressure of 150 or helow, while 38 per cent were below 200 Mm. of 
water. Table III shows the variation in pressure: 

Table III 

PRESSURE RANGE OF CEREBROSPINAL FLUID 


Pressure 

in Mm. Water No. of Cases Per Cent 

So-ioo 2 5 

100-150 10 28 

150-200 2 5 

200-300 II 30 

300-400 5 13 

400-500 6 16 


It is obvious that in a third of the cases there was an apparently normal 
spinal fluid pressure hut, without associated data as to the patient’s pulse pres- 
sure and fluid metabolism, such statistics are valueless. 
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The character and appearance of the fluid was noted in 37 instances. Tlie 
following descriptive terms were used : Clear ; xanthochromic ; pink ; slightly 
bloody; and bloody. Only rarely were any accurate cell counts made. In 
ig cases (51 per cent) the fluid was described as either grossly bloody or 
bloody. Ten cases (27 per cent) showed a fluid described as pink. In five 
cases (13 per cent), the fluid was xanthochromic, while in three cases (8 per 
cent) the fluid was clear. It is thus apparent that in 92 per cent of our 
patients who suffered from an extradural hematoma the associated brain injury 
was at least as severe as a contusion. 

In attempting to correlate the spinal fluid findings with the mortality, it is 
possible to draw only general conclusions. This is because of the influence of 
such factors as surgical shock, dehydration, the degree of brain injury, the 
length of the preoperative period, the technical skill of the operator, the hospital 
operating room equipment, etc. In general, it can be said that patients with 
complicating severe brain injuries, early, excessively high cerebrospinal fluid 
pressures, severe toxic dehydration, and any associated shock or hemorrhage 
do very badly and have a poor chance of survival. Thirty-six per cent of the 
fatal cases had a preoperative pressure of over 300 Mm. of water, while in 
the group of recoveries only 21 per cent had pressures above this level. In 
considering the appearance of the spinal fluid, it appears that 90 per cent of 
the fatalities showed either bloody or pink fluid, while only 62 per cent of the 
recoveries had fluids of this character. This discrepancy is even more marked 
if we use only those cases in which the fluid was described as grossly bloody. 
Sixty-six per cent of the fatalities showed gross blood, while this finding was 
present in only 37 per cent of the recoveries. Thus, the extent of the brain 
damage as measured by the appearance of the cerebrospinal fluid plays a more 
important role in the prognosis than does the increase in cerebrospinal fluid 
pressure. 

Rocntgenographic Fiiidiugs . — It has been our experience that the suspicion 
of the presence of a cerebral extradural hematoma is one of the two absolute 
indications for roentgenologic examination. It should be realized, however, 
that the so-called standard roentgenograms are always unnecessary and often 
inadequate. This particular examination is made only for the purpose of 
demonstrating a fracture line in relation to either the middle meningeal artery 
or to one of the large venous sinuses. No more than one film will be necessary 
but this film must show not only the fracture but also the groove of the artery 
in the bone and the shadows of the suspected sinuses. To enable the roent- 
genologist to make such a film, the surgeon must indicate the side of the head 
that is to be taken, accept the responsibility for the necessary transportation 
and handling of the patient, and be prepared to provide enough assistance to 
ensure absolute immobility of the patient’s head during the single exposure. 
Under these conditions, he can accept a negative film as being as truly nega- 
tive as is possible. In such circumstances, he will revise his estimate of the 
diagnostic significance of his other findings, whereas with a positive film — 
that is, one in which a fracture can be shown to cross any part of the artery 
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or the sinuses — the balance will be weighted in favor of a positive diagnosis of 
clot and therefore of immediate operative interference. Although the demon- 
stration of a fracture has no prognostic significance in these cases, its diag- 
nostic importance cannot be overrated. We have yet to see an extradural 
hematoma in the absence of a fracture of the bone in the immediate vicinity of 
the bleeding point — providing an adequate search for the latter has been made. 

In the series under consideration, preoperative skull roentgenograms were 
taken in i8 cases (40 per cent). In three instances, the reports were negative 
for fracture and in each of these a fracture was found either at operation or at 
autopsy. Operation or autopsy also confirmed the roentgenographic findings 
in the remaining 15 cases. Of the 26 cases in which no roentgenograms were 
taken, 16 showed a definite fracture either at operation or autopsy. In ten, 
no fracture was demonstrated. Six of these were autopsied and four operated 
upon. It is our opinion that extradural hematomata probably do not occur in 
the absence of fracture. 

Differential Diagnosis . — Detailed analysis of the cases in this study bears 
out the statement that one of us (D. has repeatedly stressed in the past; 

The clinical picture of extradural hemorrhage is extremely variable and 
cannot be depended upon from a diagnostic point of view. Even with the 
associated aids of history, roentgenographic and cerebrospinal fluid findings, 
this diagnosis remains one of the most difficult in the whole field of cranio- 
cerebral injuries. The impression of simplicity of diagnosis that one gains 
from the usual text-book description is very dangerous and misleading. The 
so-called classical picture is extremely rare. 

Since Jacobson’s article in 1885, little has been added to the list of condi- 
tions that may be confused with extradural hematoma. They include cerebral 
lacerations and contusions ; localized cerebral edema ; subdural hematoma ; 
depressed skull fracture; and intracei'ebral hematoma (traumatic or sponta- 
neous). Any of the preceding conditions may be accompanied by an extra- 
dural hematoma, however, which, when added to the underlying brain dam- 
age, tips the scales in favor of a fatal outcome. The problem of separating 
the former from the latter is frequently made much more difficult by such 
added complicating factors as intoxication from alcohol or other drugs, sur- 
gical shock and toxic dehydration, all of which alter the clinical and cere- 
brospinal fluid picture. Thus, it is obvious that in many instances the final 
diagnosis can only be made after a diagnostic exploratory trephination. This 
can be performed under local anesthesia with but little risk to the patient. It 
is justified because when treating a desperate situation such as an extradural 
hematoma and, moreover, one in which the unoperated mortality is 100 
per cent, the risk to which a patient without a clot is thus exposed shrinks 
into insignificance in comparison with the increase in therapeutic efficiency 
made available to the individual who has been so unfortunate as to be suffer- 
ing from extradural bleeding. 

Treatment . — As soon as the diagnosis of extradural hemorrhage cannot be 
disproved, the only treatment is an immediate emergency operative procedure. 

199 



MUNRO AND MALTBY 


Annah of Stirpcry 
February, 1U41 


It is important that the surgeon wlio undertakes to operate upon these cases 
be well-prepared both as to mechanical equipment and skilled help. He must 
have available an adequate suction apparatus and a minimal supply of cranial 
surgical instruments. A reliable method of administering therapy intra- 
venously must be set up at once by a special team who will have this as their 
sole responsibility. At least two and usually more compatible blood donors 
must be available as transfusions are alwa3's necessar}' to treat shock and to 
replace lost blood. They will have to be given through the intravenous set-up. 
Directness and speed of action are the deciding factors in bringing these cases 
to a successful conclusion. These preliminary precautions must be taken in 
every such case. If the patient is in a hospital that lacks adequate operative 
equipment or personnel, he should be moved at the earliest possible moment 
to one that has such equipment. The risk of moving even the sickest patient, 
is minimal when compared with the danger of operating upon an extradural 
hemorrhage without adequate equipment and help. 

The operation can usually he performed with only local anesthesia, but if 
the patient is resistive and restless a few centimeters of sodium pentothal 
intravenously will give adequate relaxation. The ideal approach is the usual 
subtemporal route. This should be modified to meet individual requirements. 
After the bone has been removed widely enough to give adequate exposure, 
the clot should be evacuated as completely as possible by suction. The bleed- 
ing point must be adequately controlled. This implies technical exactness and 
certain occlusion of the bleeding vessel. Arteries should be clipped or tied 
with silk, and venous bleeding points controlled by the careful placing of 
adequate muscle stamps. Attempts to stop bleeding in these cases with electro- 
coagulation is dangerous and will usually lead to recurrence of the clot. If 
the artery has torn close to its entrance to the skull, the external carotid 
artery should be tied in the neck if there is any doubt about recurrence of the 
bleeding because of a slipped ligature. Having safely checked the bleeding, 
the dura should be opened widely in order to give an adequate decompression. 
We consider this latter procedure important as a protection against the un- 
toward effects of the usual postoperative edema. The wound should be 
drained with one or two rubber drains led out through the bottom of the 
incision. These are adjusted according to the size of the cavity that remains 
after the clot has been removed. One may be placed inside the dura under 
the temporal lobe and one in the extradural cavity. They provide drainage 
for whatever oozing there may he after closure and should be removed in 24 
hours. On occasion, quite large amounts of bone may have to be removed 
to adequately control bleeding, especially when it is coming from a lateral 
sinus. We feel that the absence of this bone is of no importance in the light 
of saving the patient’s life, and especially so if it is removed in an area in 
which the temporal muscle can be employed as a covering for the opening. 

The postoperative care of the patient is extremely important. He must be 
followed very closely and the so-called malignant postoperative edema com- 
bated with adequate dehydration and lumbar punctures. Coma may persist 
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for several days postoperatively. Every effort must be made to prevent pul- 
monary congestion and resulting pneumonia. Adequate fluids must be ad- 
ministered. Not Uncommon complications of extradural clots are certain 
midbrain signs which are probably due to the gross shifting of the entire 
intracranial contents. Perhaps the most dreaded of these is hyperthermia. 
In the treatment of this condition we have used frequent tepid sponges with 
remarkable success. Tepid sponges seem to cause dilatation of the peripheral 
vessels and facilitate heat loss more readily than the alcohol and ice water 
sponges previously employed. Removal of all covers, playing an electric fan 
on the patient while still wet, and cold water or shaved ice enemata have also 
helped. Erickson^® has recently given an excellent summary of the possible 
pathogenesis and treatment of so-called neurogenic hyperthermia. He stresses 
the importance of recognizing the condition in its inception by the accompany- 
ing tachycardia and hyperpnea and instituting treatment early. In the extra- 
dural cases, however, the usual first sign is the excessive and steady rise in 
temperature. 

Mortality and Complications . — The mortality from extradural hematomata 
has always been very high except for the unbelievably good results of J. HilP 
in 1772. The figure usually quoted to-day is around 50 per cent. This comes 
from clinics in which there are well-equipped neurosurgical units. There can 
be no question but that the general mortality is much higher. Our 44 extra- 
dural hematomata show a total or case mortality of 59 per cent, and an opera- 
tive mortality of 52 per cent. 

Thirty-eight (86 per cent) were operated upon. The six unoperated 
cases all died. Twenty of the operated cases died. Table IV" gives the mor- 
tality statistics for the years covered in this study. 

Table IV 

MORTALITY 


Year Total Mortality No. of Cases No. Operated 

1932 66 3 3 

1933 SO 4 3 

1934 66 6 6 

1935 66 6 5 

1936 75 4 3 

1937 37 8 8 

1938 60 S 4 

1939 62 8 6 


In the six cases that died without being operated upon, tbe mortality was 
100 per cent. One died before operation because of uncontrollalile licmor- 
rhage from some unknown source in the nasopharynx. W’e consider this an 
unavoidable fatality. Two cases died almost immediately after admission to 
the accident floor and before even the barest preparations could be made for 
operation. The remaining three cases died because of the dela}' in operating. 
In one, difficulty was encountered in obtaining operative permission. Of tbe 
other two, one was kept on the General Surgical Service for 36 hours before 
the condition was recognized and neurosurgical consultation requested, and 
the other died on the Neurosurgical Service with the incorrect diagnosis of 
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lacerated brain and dehydration. In one-half of these six cases, the diagnosis 
of extradural hematoma was made before death, while in the other half either 
a diagnosis of lacerated brain or subdural hematoma was made. At least half 
of them could have been saved by earlier diagnosis and the more rapid institu- 
tion of therapy. 

In analyzing the 20 cases that died in spite of surgical intervention, we 
may immediately dismiss one that died several weeks after the operation from 
unrelated lobar pneumonia. The other 19 cases have been divided into two 
groups : In the first group, there were six deaths that could be ascribed to 
technical errors; and in the second, 13 that were caused either by the brain 
damage which accompanied the clot or by other complications which caused 
or contributed to the fatal outcome. Among these complications were pneu- 
monia, myocardial failure and uremia. 

The six fatalities in the first group follow: In one case which was ex- 
plored through frontal bur-holes, the clot was not found. In a second instance, 
the patient had a compound fracture as well as an extradural hemorrhage, 
neither of which was diagnosed. Both of these cases were seen in 1932-1933, 
before we had developed our present standard of technic and therapy. The 
third case was one in which the diagnosis was made and bilateral exploration 
undertaken, hut the exposure was inadequate and failed to demonstrate a 
large posteriorly-located clot. There were, also, two cases which developed 
postoperative meningeal infection. The final case in this group was one in 
which a recurrent extradural hemorrhage developed. Failure to recognize 
this complication early enough I'esulted in a fatality. It is important to he 
on the watch for recurrent extradural hematomata; on one occasion we had 
removed such a recurrence with ultimate recovery of the patient. The pos- 
sibility of recurrent bleeding in extradurals has recently been emphasized by 
Ellis.20 

The records of the remaining 13 fatal cases demonstrate that death was 
traceable to the concomitant brain damage (contusion, laceration, and intra- 
cortical clot), which was so severe as to make recovery improbable, or to some 
extraneous complication which of itself prevented recovery. 

An analysis of these mortality statistics warrants the following conclu- 
sions : There will probabl}^ he about 25 per cent of the cases of extradural 
hematoma in which either the severity of the accompanying brain damage or 
the general physical condition of the patient will prevent recovery, even with 
the most timely and ideal treatment of the clot. In another 15 per cent, re- 
covery would be probable if all possible advantages were taken of our present 
diagnostic and therapeutic methods. Thus, providing ideally proper care had 
been given, there would have been a reduction of our case mortality from 
59 to 44 per cent. 

SUMMARY AND CONCLUSIONS 

A series of 44 cases of extradural hemorrhage, seen and treated on the 
Neurosurgical Service of the Boston City Flospital, between the years 1932- 
1939, has been reviewed. 
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A statistical study of the clinical, cerebrospinal fluid, and roentgenologic 
findings has been presented. 

A standardized method of treatment has been outlined. 

We believe that the so-called classical picture of extradural hematoma is 
so rare that it is the exception rather than the rule, in practice. This fact 
must be more widely recognized if the mortality from this condition is to he 
reduced. 

In the past, the possibility of venous bleeding as a source of extradural 
clots has been overlooked. Sufficient evidence has now been collected to 
demonstrate its actualit}- and to prove its importance. 
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The rare occurrence of extradural venous hemorrhage in comparison 
with subdural venous hematoma or extradural arterial hemorrhage made us 
feel that attention should be attracted again to its symptoms and signs. 

In patients having extradural hemorrhage, either arterial or venous, a 
lucid interval of hours to days usually intervenes between the time of the acci- 
dent and the onset of symptoms of increased intracranial pressure. The 
accumulation of extradural venous Idood is naturally slower than if the blood 
were arterial, but as \^erbruggen^ stated, it is the blow to the head at the 
time of the accident that separates the dura from the lione and bleeding occurs 
into the space thus formed. He felt that it is the shaking of the dura from 
the bone and its adherence to the overl3'ing skull in the face of an advancing 
clot that are the principal factors in the length of the lucid interval. The 
resultant compression of tlie brain beneath the extravasated blood usually 
produces contralateral weakness, altered reflexes, jacksonian seizures and 
other localizing signs. In many instances the pupil is dilated on the side of 
the lesion. Restlessness followed by drowsiness and other signs of increased 
intracranial pressure develop, and sui’gical intervention becomes a life-saving 
measure. 

Postoperative extradural venous hemorrhage is still a serious complica- 
tion following craniotomy, and if not recognized may be the important factor in 
producing a fatality after an otherwise satisfactory operation. Dandy- and 
Poppen^ have recently emphasized certain operative steps in an attempt to 
prevent such hematomata, but we occasionally are forced to elevate bone flaps 
and remove extradural venous clots in spite of employing all precautions. 
Such postoperative hematomata need be only i cm. in thickness, and localized 
beneath the bone flap, to change a conscious, alert patient to a stuporous, un- 
responsive one. 

Diagnosis . — The deep red color of venous hemorrhage found on trephina- 
tion is the only accurate method of differentiating a tear of the smaller 
branches of the middle meningeal artery from a tear in the emissary and 
meningeal veins. Even then, it may be difficult to decide unless one utilizes 
the maneuver of ^'Trbruggen in which, when an assistant compresses the 
common carotid artery on the affected side, arterial bleeding stops and venous 
bleeding increases. This venous bleeding increases because the internal jugu- 
lar vein is compressed along with the carotid arter)^ 

Submitted for publication August 22, 1940. 
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Although extradural venous hemorrhage does occur without linear frac- 
ture, suspicion of venous hemorrhage is given roentgenographically if a de- 
pressed fracture of the skull is near a dural sinus. The location of linear frac- 
tures by overlying edema of the scalp, and roentgenograms, may give a 
clue as to whether the middle meningeal artery or the veins entering the 
lateral or longitudinal sinuses have been torn. 

Extradural venous hemorrhage is difficult to differentiate from extradural 
arterial hemorrhage and acute subdural venous hemorrhage. 

Carter'^ stated that when one can elicit a history of a blow on the head : 
a primary loss of consciousness due to concussion, a clear interval with re- 
gaining consciousness, and a second loss of consciousness, the burden of proof 
is on him to rule out an extradural hemorrhage, and such a history is sufficient 
to warrant a cranial exploration. He related the case of a two-year-old girl 
with a linear fracture in the parietal region who showed very little in the way 
of signs following a fall out of a window, until 48 hours later when she be- 
came unconscious and showed weakness of one side. A large extradural 
hemorrhage was found, with bleeding from several veins near the midline of 
the skull. 

McKenzie^ emphasized the lucid interval as the most valuable diagnostic 
sign in extradural arterial bleeding, but a prolonged lucid interval of even one 
or more days was not infrequent and might confuse the diagnosis. Such cases 
may become critically ill very rapidly. He found that a dilated pupil, roent- 
genographic evidence of fracture, and paresis were valuable diagnostic and 
lateralizing signs. The initial clinical evidence of injury to the brain was 
insignificant in practically all his cases. Failure to operate and delay in 
operation caused death in six of his 20 cases of extradural hemorrhage, so 
that he advocated bilateral exploratory bur-holes if there was a reasonable 
suspicion of the diagnosis, believing it was better to have a negative explora- 
tion than an operation carried out too late or not at all. 

Verbruggen felt that the typical and characteristic syndrome of extradural 
hemorrhage was recognized readily and did not present a special problem, 
but there was a large group of cases in which the diagnosis was extremely 
difficult because the extradural clot developed while the patient was uncon- 
scious from severe cerebral injury or from alcoholism. He emphasized the 
facts that the lucid interval may be absent and that the test for hemiplegia 
even in the comatose patient could be made by firm supra-orbital pressure. 
He felt attention had been too closely focused on the middle meningeal artery, 
since a number of his cases had extradural venous hemorrhage from tears in 
the meningeal veins. He also reviewed the important work of the anatomist 
Wood Jones,** who showed that the grooves on the inner surface of the skull, 
usually considered as due to the pulsating middle meningeal artery, were 
actually produced by the veins or sinuses which accompany the artery. A'er- 
bruggen believed that the best indications for operative interference in a patient 
unconscious from cerebral damage were deepening coma and the insidious 
onset of hemiplegia. When in doubt a bur-hole was not dangerous to the 
patient and determined the presence or absence of an operable condition. 
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Ricard'^ reported a case and gave an extended discussion of traumatic 
rupture of the lateral sinus producing extradural hemorrhage. 

Voids’® case simulated a middle meningeal hemorrhage, but was due to a 
tear in the lateral sinus. 

Kennedy and Wortis” reported 72 cases of acute subdural hematoma and 
17 cases of acute epidural hemorrhage operated upon within three weeks of 
the accident. They noted that acute subdural hematoma occurred at all ages, 
whereas epidural hemorrhage was more apt to occur in young adult and 
middle-aged individuals. The epidural hemorrhage usually occurred on the 
side which received the trauma, whereas an acute subdural hematoma was 
much more likely to be in the nature of a contrecoup phenomenon. Epidural 
hemorrhages were almost invariably associated with an overl3dng fracture 
line crossing the middle meningeal groove or one of the cranial venous sinuses. 
The lucid interval in cases of epidural hemorrhage was usuall}' of shorter 
duration. If paresis resulted in cases of epidural hemorrhage it was prac- 
tically always contralateral. In cases of acute subdural hematoma a resultant 
paresis was just as apt to be ipsolateral. 

Treatment . — The only treatment for extradural hemorrhage, whether of 
venous or arterial origin, is prompt surgical intervention. When in doubt 
as to the proper course to follow after an injury to the head and when the 
condition of the patient remains precarious or does not improve, we have 
found that the bilateral exploratory bur-holes, made under local anesthesia, 
have never done harm and generally have been of valuable diagnostic aid 
in differentiating between increased intracranial pressure from trauma and 
edema of the brain or from subdural and extradural hemorrhage. 

Extradural venous bleeding has been controlled by gauze packs, by en- 
larging the bur-holes, or by turning down a bone flap to expose the bleeding 
points and control the hemorrhage with pieces of muscle. 

The two cases herewith presented will emphasize some of the difficulties 
encountered in treating extradural venous hemorrhage. 

CASE REPORTS 

Case I. — (E. J. M.). D. L., male, age 21, on the evening of March 24, 1929, fell 
while trying to board a moving street car and struck his head on the pavement. He was 
unconscious for approximately 15 minutes. There was no bleeding from the ears, nose 
or mouth and no laceration of the scalp. Upon regaining consciousness he went home 
but that same evening he entered the Mission Emergency Hospital, complaining of head- 
ache and nausea. Examination after transference to the San Francisco Hospital showed 
him conscious, rational and cooperative, with a pulse of 68, respirations 20, and blood 
pressure 136/64. There were no localizing signs or evidence of increased intracranial 
pressure. The following day he was rather stuporous with a slower pulse and respiration. 
On the morning of March 26, 1929, the patient was stuporous, the right pupil was dilated, 
the pulse 60, and respirations i6r A left facial weakness and fairly marked paresis of the 
left arm and leg had developed. Clinical Diagnosis: Extradural hemorrhage on the 
right side. Operation undertaken at once. 

Operation . — A right subtemporal decompression was planned. On trephining the 
bone, black clotted blood bulged through the opening. About 20 cc. of clotted blood was 
removed when the opening was enlarged. This was followed immediatelj' by rather severe 

206 



Volume 113 
Number 2 


EXTRADURAL VENOUS HEMORRHAGE 


bleeding which filled the cavity. The bleeding seemed to come from the transverse and 
longitudinal sinuses. The middle meningeal artery was tied but this did not decrease 
the hemorrhage to anj'- appreciable extent. Gauze packing was inserted in the direction 
of the sinuses which stopped the bleeding. The patient regained consciousness as soon 
as the extradural hemorrhage was removed. The wound was closed and the patient was 
returned to his bed in good condition. The weakness of the left face, arm and leg was 
hardly noticeable but the right pupil was still dilated. 

Subsequent Course . — On March 27, 1929, the pupils were equal, there were no 
localizing signs, and the patient was conscious, rational and quite cooperative. Approxi- 
mately 18 hours postoperatively the packing was removed. Within a very short time 
he became extremely restless, then stuporous. The right pupil was dilated, pulse 58, 
respirations 18, and blood pressure 186/90. 

The patient was again taken to the operating room. When the wound was re- 
opened, a large amount of extradural blood was removed and a thin strip of muscle 
taken from the thigh was placed along the longitudinal and transverse sinuses. Within 
a very short period of time bleeding stopped and the wound was closed. The following 
day the patient was greatly improved. He was clear mentalljq his pupils were equal, 
and the blood pressure was 142/82. The only positive sign was a slight right facial 
weakness, but within a week no positive neurologic findings remained. 

Case 2. — (F. L. R.). E. G., male, age 38, referred by Dr. D. Carson, was struck 
and knocked down about noon, Februarj' 17, 1940. He picked himself up and was taken 
at once to a hospital, where roentgenograms revealed a fractured left ulna. While this 
examination was being made, two hours after the injury, his speech became incoherent 
and a roentgenogram of the skull was made which revealed a linear fracture in the left 
occipital bone extending from behind the mastoid to the vertex. He became stuporous 
that afternoon and a lumbar puncture revealed slightly blood-tinged fluid under in- 
creased pressure. He remained quite drowsy for the next two days although he could 
be aroused sufficiently to take small amounts of food. The pupils had been dilated 
with atropine the day of the accident. During this time the neurologic examination was 
normal. 

He was transferred to Stanford Hospital the evening of the third day, at which 
time he was stuporous. The pupils were still dilated from atropine and the eyegrounds 
were not remarkable. The reflexes were equal. Dorsal flexion of the left big toe was 
obtained on plantar stimulation. Sensory examination could not be made because of the 
coma. Examination of the roentgenograms taken the day of the injury showed the 
calcified pineal body displaced a little to the right. New roentgenograms, examined imme- 
diately, revealed the pineal body displaced 0.5 cm. to the right and downward. Clinical 
Diagnosis: Probable subdural hematoma. Immediate operation w'as undertaken. 

Operation . — February 20, 1940 : Under local anesthesia, bilateral bur-holes were 
made in the parietal region. A tense brain was seen on the right side but on the left 
side, as soon as the bone was perforated, old, dark blood escaped, estimated to be four to 
five ounces. The trephine opening was enlarged, which increased the venous bleeding 
until sinuses between bone and dura were coagulated. Another bur-hole in the left 
temporal region revealed no blood. With the release of the extradural blood the patient 
regained consciousness. Intravenous normal saline, 2,300 cc., was administered slowly 
to keep the brain and dura tight against the bone. At the end of the operation a trans- 
fusion was given. 

Subsequent Course . — The patient did well that night but was drowsy the next morn- 
ing, and did not cooperate well during the neurologic examination. 

Two days after operation, on February 22, 1940, he was again stuporous. On re- 
opening the left temporal bur-hole no blood was found. A new trephine opening was 
made over the left occipital region and dark clotted blood was found to have separated 
the dura 2 cm. from the skull. Another bur-hole further forward and near the vertex 
exposed the edge of the clot. A bone flap was then turned down over the left parieto- 
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occipital region and about four ounces of clotted blood removed. The dura was found 
separated back to the tentorium and across the vertex, with a number of vigorously 
bleeding points from the longitudinal sinus. Temporary dry gauze packing decreased 
the bleeding sufficiently to permit waxing the inner table and controlling the bleeding 
from the longitudinal sinus with strips of muscle, obtained from the exposed temporal 
muscle. In the meantime intravenous normal saline had been started and within an hour 
the depressed brain and dura had expanded to touch the skull. The patient became con- 
scious and started taking fluids. Another blood transfusion was given at the end of this 
operation. 

The next day he was drowsy, but on February 24, 1940, be was alert and cooperated 
during examination, which revealed a right-sided anesthesia and a right homonymous 
hemianopsia. He was hesitant in finding proper words. Alarch 3, two weeks after the 
injury, the positive neurologic findings were no longer present. He returned home on 
March 13, and resumed work June i, 1940. 

CONCLUSIOKS 

Extradural hemorrhage requires prompt diagnosis and surgical treatment. 

Extradural venous hemorrhage was considered of rare occurrence. 

A considerable number of extradural hemorrhages, believed to arise from 
a torn middle meningeal artery, were caused by torn meningeal veins or 
sinuses. 

A lucid interval followed by stupor, dilated pupil, roentgenographic evi- 
dence of fracture, and paresis, are valuable diagnostic signs of extradural 
hemorrhage. 

The only accurate method of differentiating between extradural arterial 
and extradural venous hemorrhage is the color and source of the blood found 
on trephination. 

Occasionally, exploratory bur-holes, made under local anesthesia, are nec- 
essary to differentiate between increased intracranial pressure from trauma 
and edema of the brain on the one hand, and from subdural and extradural 
hemori'hage on the other hand. 
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The voluminous literature concerned with chronic abscess of the lung 
indicates the attention which has been paid to this condition. Unfortunately, 
it also discloses a general lack of agreement on a plan of management and 
an absence of any uniformity of view in regard to treatment. Indeed, the 
reported poor results of operation are so nearly identical with the reported 
poor results of nonoperative treatment that justifiable confusion exists at the 
present time as to choice of procedure. The purpose of this communication 
is to set forth certain principles in the selection of operative cases and in 
operative treatment, in the hope that some aspects of the surgical management 
of the disease may be clarified. 

It is our opinion that the difficult problem of chronic abscess of the lung 
should no longer exist. We have maintained that abscess of the lung, in its 
acute stage, is a surgical disease, that it should not be permitted to pass 
into the chronic stage, and have demonstrated that the results of operation in 
the acute stage, both as to life and function, are excellent. For purposes of 
comparison with the results of operation for subacute and chronic abscess, 
our results of operation for acute abscess, which have been discussed else- 
where,^*”® should be mentioned. To date, 104 patients have been operated 
upon for acute putrid abscess, with four deaths. The patients who recovered 
are well, and the wounds are healed in almost all cases, with the exception 
of four recently operated upon. All of the latter are progressing satisfac- 
torily. However, there is as yet no general acceptance of our views on early 
operation, and we assume that chronic pulmonary abscess will remain a 
problem for years to come. 

Definition . — The term “chronic putrid abscess of the lung,” as employed 
in this paper, should be clearly defined in order to avoid confusion referable 
to the inclusion of heterogeneous cases. Consideration, therefore, will not be 
given to nonputrid chronic pulmonary abscess, pulmonary abscess due to 
extension of infection from neighboring regions, pulmonary abscess due to 
aspirated foreign body, and pulmonary abscess secondar}^ to wounds, carci- 
noma, or tuberculosis. Putrid pulmonary suppuration secondar}’’ to bron- 
chiectasis is also excluded. Thus, there remains for discussion a lesion which 

* Read before the New York Surgical Society, January 24, 1940. Submitted for 
publication December 21, 1939. 
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may be termed “primary” putrid abscess of the lung, ascril)ed 1)y us to known 
or assumed aspiration. 

Shall subacute and chronic abscess be defined from the point of view of 
time or of pathology? In our presentations of the subject of acute putrid 
abscess of the lung, we pointed out that the majority of lesions remained single 
and uncomplicated during the first six weeks of the disease. Accordingly, 
we defined acute abscess rather empirically as one of less than six weeks’ 
duration. Occasionally spillover bronchopneumonia and multiloculation oc- 
curred during this period. Plowever, multiloculation, spillover bronchopneu- 
monia, gangrenous extension, the formation of additional abscesses, and begin- 
ning surrounding fibrosis occurred more frequently in the second stage of the 
disease. These features, although not regularly present, nevertheless charac- 
terize “subacute abscess of the lung” which we have designated rather arbi- 
trarily as extending over a period of six weeks (from the beginning of the 
seventh week to the end of the twelfth week). All abscesses of more than 12 
weeks’ duration are termed “chronic.” Chronic putrid abscess of the lung 
presents the features of subacute abscess with the addition of well established 
surrounding pulmonary fibrosis and bronchiectasis. It will be shown in a 
succeeding paragraph, however, that the pathology of chronic pulmonary 
abscess may present considerable variation. 

Comm cuts on Some Current Methods of Treatment. — So-called conserva- 
tive methods of treatment, as employed in cases of acute abscess of the lung, 
have been applied to subacute and chronic abscess. As a result, there is to be 
found, even in recent literature, the recommendation of drug treatment, fresh 
air and rest, postural drainage, bronchoscopic treatment, pneumothorax, and 
thoracoplasty. We are of the opinion that such methods offer little likelihood 
of cure of pulmonary abscess. Assuming their possible curative effect in 
the acute stage, little more than some measure of relief can be anticipated 
from their employment in subacute and more particularly in chronic abscess. 
In addition, there is grave risk in the application of pneumothorax or thoraco- 
plasty. 

The only method of treatment to be discussed in this paper is the time- 
honored one of surgical drainage. That it is far from ideal is very generally 
recognized. The reported operative mortality is high, ranging from 25 to 50 
per cent in different statistics. Furthermore, reported results in patients who 
survive are by no means uniformly good. The analysis of 47 operative cases 
by Cutler and Gross^ in 1936, is of interest in this connection. Sixteen 
patients were cured, six improved, three unimproved, and 22 died. In fact, 
these authors reported better results and lower mortality (29 per cent) in 38 
patients wbo received medical treatment. Thus, the question to be answered 
is whether surgical drainage, which is in general use at the present time in 
the treatment of subacute and chronic abscess, is a justifiable procedure. We 
believe that the answer lies in the correct selection of cases, to be followed 
by precise localization of the lesion, and the establishment of drainage by 
means of an adequate unroofing operation. The question of selection of 
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suitable cases for drainage will be discussed under the headings of subacute 
and chronic abscess of the lung. 

Subacute Putrid Abscess . — From the viewpoint of pathology, subacute 
putrid abscess may present features which are common either to acute or 
chronic pulmonary abscess. Thus, the cases fall essentially into two groups. 
In the first group the features resemble those of acute abscess because the 
lesion is essentially localized. Although the cavity frequently is multilocular, 
there is onl)'- a limited tendency for the spread of pulmonary infiltration beyond 
its original site. In the second group of cases, the lesion resembles chronic 
abscess insofar as there is a tendency for the pneumonitis to spread by 
direct extension into adjacent areas of the lung and by the mechanism of 
spillover into distant areas. In some cases this acute gangrenous extension 
may be so widespread that death ensues regardless of adequate surgical drain- 
age of the abscess. In other cases of the second group, pneumonic spread 
occurs more slowly and the lesion insidiously acquires the characteristic fea- 
tures of the chronic stage, namely, induration, fibrosis, multiple cavity forma- 
tion, and bronchiectasis. These features, when present, are to be noted only in 

Table I 

RESULTS OF DRAINAGE OPERATIONS 

A. Localized Lesions 

Inadequate 



Totals 

Cured 

Improved 

Dead 

Follow-Up 

Subacute 

25 

19 

0 

6 

0 

Primary chronic 

31 

23 

3 

4 

(i suicide) 

I 

Secondary chronic 

7 

5 

I 

0 

I 


— 

— 

— 

— 

— 

Totals 

63 47 4 

B. Diffuse Lesions 

10 

2 

Subacute 

6 

0 

0 

6 

0 

Primary chronic 

26 

5 

6 

12 

5 

Secondary chronic 

9 

0 

2 

7 

0 

Totals 

41 

5 

8 

25 

3 


C. Putrid Empyema or Pyopneumothorax 
(Differentiation between localized and diffuse pulmonary lesions not possible) 

Totals 15 5 2 7 I 

the later part of the subacute stage. On the other hand, the localized type of 
lesion may be encountered throughout the subacute phase. 

From the foregoing, it is clear that the selection of cases of subacute 
abscess suitable for drainage operations should be based upon tbe differentia- 
tion between the localized and diffuse forms of the disease. The methods to 
be employed in attempts to differentiate between the two types will be dis- 
cussed separately. They consist of roentgenography and bronchoscopy, and 
bronchography under special circumstances. 
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In our series of 31 operative cases of subacute putrid pulmonary abscess, 
no selection was made in accordance with the known or assumed type of 
lesion, because the importance of this diflerentiation was not realized at the 
time. The lesion found at operation in 25 cases was of the localized type, and 
in six was of the diffuse type (Table I). Although the most important cri- 
terion of operability by drainage should have been a localized cavity with 
comparatively little surrounding pulmonary infiltration, fibrosis, and bron- 
chiectasis, drainage operations were attempted or performed in six cases 
which would be classified to-day as unsuitable for this type of operative pro- 
cedure. These cases were operated upon during a period in which alterna- 
tive worth while operative procedures had not as yet been developed. 

Of our 31 operative cases of subacute putrid pulmonaiy abscess, 19 were 
cured and 12 died (Table I). In all 19 cured cases, the lesion was of the 
localized variet)’’, proving that surgical drainage is an effective form of therapy 
in this type of case. In six of the 12 cases that ended fatall}^, the lesion was 
of the localized type. Death due to pleural infection occurred in four of these 
cases, because of pleural entiy at the time of operation ; and in two cases 
death resulted from spillover gangrenous bronchopneumonia. We believe 
that the deaths due to pleural infection would probably not occur to-day 
because of precise methods of localization and our present operative method 
of dealing with the opened pleura. 

Of the six fatal cases with lesions of the diffuse type prior to operation, 
three died of pleural infection which also might have been avoided. In the 
remaining three, the fatal termination was due to spillover gangrenous broncho- 
pneumonia, which probably was unavoidable (Table II). In short, in seven 
of the 12 fatal cases death was due to postoperative pleural infection alone or 
in combination with some other infective lesion (suppurative pericarditis, 
mediastinitis, spillover bronchopneumonia). 

The remaining five cases, in which death was due solely to spillover gan- 
grenous bronchopneumonia, require special consideration (Table II). Spill- 
over gangrenous bronchopneumonia is not uncommon in subacute abscess of 
the lung, and is one of the great dangers in that stage of the disease. It may 
occur spontaneously during this phase or may be precipitated by operation. 
Further emphasis is placed on the importance of spillover bronchopneumonia 
by the fact that this complication was a contributing factor to the mortalit}^ in 
several of the cases in which pleural or other infections occurred after opera- 
tion. 

Chronic Abscess . — ^At the time of operation, approximately So per cent of 
the cases of chronic abscess of the lung in our series were of four to 12 
months’ duration. The remainder had lasted from two to nine years. As in 
subacute abscess, the cases were of the localized and diffuse varieties. The 
localized form was not distinguishable, pathologically, from that noted in sub- 
acute abscess. In the diffuse form the lesion extended beyond one broncho- 
pulmonary segment and usually was accompanied by considerable pulmonary 
infiltration, fibrosis, and bronchiectasis. Not infrequently there were multiple 
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abscesses or involvement of several lobes and, at times, of the opposite lung. 
Occasionally the original pulmonary abscess was more or less completely 
obscured by extensive induration and fibrosis. 


Table II 

CAUSES OF DEATH 
Subacute Cases 

Localized 

Type 


Pleural infection 4 

Pleural infection plus mediastinitis o 

Pleural infection plus pericarditis o 

Pleural infection plus spillover gangrenous bronchopneu- 
monia 0 

Spillover gangrenous bronchopneumonia 2 

Totals 6 

Primary Chronic Cases 

Cerebral metastases 1 

Sudden death on table (cerebral embolism?) 1 

Metastatic renal abscess i 

Hemorrhage 0 

Empyema o 

Gangrenous spillover bronchopneumonia o 

Suicide i 

Operated upon in moribund condition 0 

Totals 4 

Secondary Chronic Cases 

Cerebral metastases 0 

Spillover gangrenous bronchopneumonia o 

Sepsis plus spillover gangrenous bronchopneumonia .... 0 

Pericarditis ? (no autopsy) o 

Totals o 


Perforated Cases 

Sepsis (one due to phlebitis following intravenous ther- 

apy) 

Cerebral metastasis 

Pulmonary suppuration 

Spillover gangrenous bronchopneumonia plus pyopneu- 
mothorax (contralateral) 

Cardiac failure 

Pericarditis 

Total 


Diffuse 

Type Totals 

0 4 

1 I 

I I 


I 

3 

6 


I 

5 

12 


4 5 

3 4 


I 

I 

1 

I 

0 

1 


2 

I 

I 

I 

1 

I 


12 


16 


3 

2 

I 

I 

7 


3 

2 

I 

I 

7 


2 

I 

I 

I 

I 

I 

7 


It is significant that more than half of the lesions were of the localized 
type. Thus, a substantial proportion of cases of chronic abscess were suit- 
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able for drainage operations, according to the view which we hold at the 
present time. 

In contrast to the subacute stage, the operative morbidity and. ultimately, 
the mortality in the chronic stage was due in part to the fact that the disease 
had progressed to such an extent that adequate surgical drainage did not 
suffice. In addition, the operative procedure itself often was the direct cause 
of a fatal complication. We refer, specifically, to the mortality from cerebral 
embolization initiated by exploratory aspiration througli, or hemorrhage from, 
infiltrated pulmonary tissue (Table II). Indeed, the danger of immediate 
or postoperative fatal cerebral embolism exists in any chronic case in which 
a drainage operation is performed if densely infiltrated pulmonary tissue is 
traversed in order to enter an abscess cavity. The Trendelenburg position at 
the time of operation, and the use of the cautery instead of the scalpel, may 
reduce the shockingly high incidence of cerebral complications, but offer no 
assurance against its occurrence in the presence of densely infiltrated lung. 
In contrast to the high mortality of operation upon diffuse lesions, the low 
mortality of operation upon localized abscesses warrants emphasis (Table I). 

A contrast is also to he noted between the results which were obtained 
in surviving patients of both groups, for there was a much higher propor- 
tion of cures after operation in cases of localized abscess (Table I). How- 
ever, improvement rather than cure (absence of symptoms, disappearance 
of pulmonary infiltration, healed wound) may be the outcome in any case 
after operation for chronic abscess. Thus, patients who survive operation 
may be left with a bronchocutaneous fistula or “lattice lung,” or with symp- 
toms referable to chronic pulmonary fibrosis or bronchiectasis. 

Differentiation betzvecn Localised and Diffuse Lesions . — .Since the differ- 
entiation between the two varieties of subacute and chronic abscess is of 
clinical importance, the methods to be employed for the purpose require at 
least brief discussion. Typical localized abscess is recognized readily on 
roentgenography. When the roentgenogram is not characteristic, however, 
particularly if the cavity is more or less completely obscured by pulmonary in- 
filtration or pleural reaction, the diagnosis of a localized lesion may be difficult. 
Under these circumstances, bronchoscopic examination (and occasionally 
bronchography) often will establish the diagnosis of a localized abscess by 
revealing the escape of pus from a single bronchopulmonary segment. How- 
ever, the discharge of pus from two adjacent segments does not exclude the 
existence of a localized cavity. For example, the abscess may bridge an inter- 
lobar fissure. On the other hand, the discharge of pus from unrelated seg- 
ments indicates a diffuse lesion or a multiplicity of lesions. 

The diagnosis of a diffuse lesion can usually be made by a study of the 
roentgenogram combined with bronchoscopic examination. It is important to 
remember that the interpretation of roentgenograms may be faulty, especially 
in chronic cases, because of shadows due to pleural involvement. If doubt 
exists as to whether or not a lesion is of the localized type, one should proceed 
on the assumption of a localized lesion. 
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In a few instances good results followed drainage of diffuse lesions 
(Table I). Emphasis, however, should he placed on the fact that these 
patients required multiple operations, which were often hazardous, that serious 
complications occurred, and that the postoperative course sometimes was un- 
satisfactory for long periods. Therefore, the conclusion is justified that drain- 
age operations should not be employed in cases of abscess of the lung of the 
diffuse type. Whether more radical surgical procedures such as lobectomy 
or pneumonectomy meet the requirement of good results with low mortality 
remains to be seen. 

Secondary Cases of Abscess of the Lung. — This comprises a series of i6 
cases first operated upon elsewhere for chronic pulmonary abscess or a compli- 
cating putrid pleural infection (Table I). They presented special problems 
in diagnosis, localization, and operative management, and, therefore, are dis- 
cussed separately. In some cases, pneumonotomy for drainage of the pulmon- 
ary abscess was performed several times before admission. The most signifi- 
cant fact is that in nine of the i6 cases of which this group is comprised, the sole 
operation performed before admission was drainage for empyema. In most 
of these instances, drainage was carried out in the acute or subacute stage of 
the disease with apparent cure in several cases. However, in such cases, symp- 
toms of chronic abscess subsequently made their appearance after symptom- 
free intervals. At the time of admission to the hospital all were definitely 
chronic. The localization of the abscess may he difficult or even impossible 
from a roentgenologic study, if the lesion is obscured by thickened pleura. 
Examination of roentgenograms made in earlier stages of the disease, prior 
to the first operation, may prove of great value in this connection. Localiza- 
tion of the lesion or lesions by bronchoscopy is almost always indicated in 
these cases, and is of particular value if roentgenographic localization is diffi- 
cult. The series of cases is too small to permit of statistical analysis, but there 
were approximately the same number of cases in the localized and diffuse 
groups. It is significant that all cases of localized abscess recovered after 
operation, whereas all cases of diffuse abscess, with one exception, died after 
operation. 

Putrid Pyopneumothorax or Empyema Unrelated to Surgical Interven- 
tion. — This may occur at any time during the course of subacute or chronic 
abscess. In this series it was most common in advanced chronic cases and 
often was an ominous complication (Table I). A study of our cases reveals 
the interesting fact that the pleural infection was usually, if not always, de- 
rived from an acute pulmonary abscess complicating the chronic lesion. Thus, 
the empyema (or pyopneumothorax) was situated either immediately adjacent 
to the chronic pulmonary abscess and Avas derived from a recent gangrenous 
extension into adjacent parenchyma, or when situated at some point distant to 
the chronic abscess was derived from spillover infection. This group of cases 
should be classified separately for two reasons ; First, because they may pre- 
sent separate problems; and second, because they are often terminal compli- 
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cations of chronic pulmonary abscess. The results of their treatment are to 
be found in Table I. 

Technic of the Drainage Operation. — ^I'he operation which we have em- 
ployed in cases of subacute and chronic abscess is similar to that which we have 
developed and utilized in cases of acute abscess. It is based upon two features 
of our concept of the pathology of the disease : ( i ) Superficial situation of the 
abscess within a pulmonary lobe; and (2) the constant presence of overlying 
adhesions which are most commonly visceroparietal (costal). The operative 
procedure consists essentially of a one-stage operation in which the abscess 
cavity is entered through the zone of visceroparietal adhesions, unroofed, and 
packed with gauze. The details of the procedure, which have been published 
elsewhere, will not be repeated. Certain features, however, appear worthy of 
reiteration. The Trendelenburg position is favored because it may reduce 
the incidence of cerebral embolism. The operative approach is made at the 
site at which the pulmonary lesion is in contact with the thoracic parietes. 
Rib resection is of limited extent in order to avoid unnecessary exposure of 
the pleura beyond the zone of limiting adhesions. As a rule, only a portion 
of one rib is removed, but occasionally a segment of a second rib is removed 
in order to facilitate adequate unroofing of large lesions. Since the cavity is 
usually to be found superficially within the pulmonary substance, if the site of 
approach is correct, aspiration in order to locate the abscess should be per- 
formed under tbe guidance of the roentgenogram. The danger inherent in 
aspiration of indurated lung has already been stressed. Therefore, the direc- 
tion and depth of aspiration should be considered carefully each time it is 
performed. When the cavity is located, it is entered with a specially designed 
grooved director and double-edged scissors, and evacuated by suction. The 
interior then is inspected under direct illumination with a sterile light, and a 
search made for recesses and communicating loculations. The roof of the 
cavity and of any adjacent superficially situated loculations is excised. Com- 
municating loculations in the depths are dealt with by providing a free open- 
ing between them and the main cavity. Bleeding, which may occur during 
this step, should be controlled promptly by temporary pressure in an attempt 
to avoid cerebral embolism. After all recesses and loculations have been 
cared for, the abscess cavity and its recesses are packed with gauze. 

In the occasional case in which the lesion does not face the thoracic 
parietes, but faces one of the interlobar fissures, the mediastinum, or dia- 
phragm, adhesions between the lung and the parietal pleura are usually absent 
or insignificant. Under such circumstances, originally we performed the tra- 
ditional two-stage operation, but finding the results unsatisfactory, the pro- 
cedure was modified. At present, we suture the lung into the operative 
wound and proceed with the evacuation of the abscess in one stage. 

In cases in which the free pleura was accidentally entered 'during the 
course of operation, we formerl)'^ attempted to shut oiT the pleural opening 
by packing with gauze. This was followed by a high incidence of pleural 
infection, with high mortality (Table II). Subsequentl)q all accidental pleural 
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openings were closed by suturing the lung to the margins of the pleural defect 
and the overlying soft parts. Since emplo3dng this method, there have been 
no pleural infections. 

In a few of the subacute and in many of the chronic cases, multiple drain- 
age operations were performed. The lesions which were opened secondarily 
either were present at the time of the original operation or else developed 
subsequentl3^ Depending upon their sites, some were opened through the 
original operative wound, while others were opened through new incisions. 
The large number of secondary opei'ations necessaiy in subacute and chronic 
cases as compared with the small number in acute cases, is the best com- 
mentary on the increasing incidence of multilocular and multiple lesions as 
time progresses. 

In previous communications we stressed the fact that in cases of acute 
abscess practicall3' all bronchial fistulae closed .spontaneously, and that one of 
the chief problems in postoperative management was that of keeping the 
fistula open for a sufficiently long period. This, as a rule, is not a problem 
after operation in cases of chronic abscess. In the latter, the pulmonar3’- cavit3'^ 
is smooth-walled, and, while the cavit3f may become smaller, it often presents 
the mouths of one or more discharging bronchial fistulae. In such cases it is 
our custom to keep the external communication open with a tube until all 
traces of anaerobic infection have disappeared. In chronic cases of long stand- 
ing this may require many months. Experience has demonstrated that in 
cases of doubt, it always is wiser to leave the tube in place rather than to risk 
premature closure of the wound and recrudescence of infection. During the 
months that the tube is in place, the superficial portion of the fistulous tract 
not infrequently becomes lined by skin so that a bronchopulmonocutaneous 
fistula results. When this occurs, the cavit3'^ and the fistulous tract may require 
some t3fpe of plastic closure. This we have accomplished, most commonly, by 
the use of a free fat transplant which has yielded satisfactory results in a high 
percentage of cases. 

Summary. — Subacute abscess is defined arbitrarity as one of seven to 12 
weeks’ duration. A chronic abscess is defined as one of more than 12 weeks’ 
duration. 

Subacute and chronic abscess may be of either the “localized” or “diffuse” 
t3^pe. The localized type is characterized by a mono- or multilocular cavit3' 
with limited surrounding pulmonary infiltration. The diffuse type is charac- 
terized by multilocular or multiple cavities with more or less extensive sur- 
rounding pulmonary infiltration, induration, fibrosis, and bronchiectasis. 

The great majority of primary (previously unoperated) cases of subacute 
abscess were of the localized variety. Approximately half of the chronic 
abscesses, whether primary or secondary, were of the localized type. 

Operations in all cases consisted of drainage or attempts at drainage. Cure 
resulted after operation upon the localized form of subacute pulmonar3’- abscess 
in all patients who survived. Operation on the diffuse form of subacute 
pulmonary abscess was fatal in all cases. The chief causes of mortality after 

217 



NEUHOF, TOUROFF AND AUFSES 


Annals of Surgery 
February. 11)41 


operation for subacute abscess were pleural infection, which is avoidable, and 
spillover gangrenous bronchopneumonia, which is probably unavoidable. 

The results of operation upon the localized form of chronic abscess, 
whether primary or secondary, were good. On the other hand, the results 
of operation upon the diffuse form of chronic abscess, whether primary or 
secondary, were bad, and the mortality was very high. 

The differentiation between the localized and the diffuse form of subacute 
and chronic pulmonary abscess is based upon roentgenography and bronchos- 
copy, and bronchography in selected cases. 

Subacute and chronic putrid pulmonarj^ abscess complicated by putrid 
pleural infection presents special features and comprises a separate problem. 

CONCLUSIONS 

Subacute and chronic pulmonary abscess occurs in localized and diffuse 
form. The great preponderance of cases of subacute putrid pulmonary ab- 
scess, and a surprisingly large proportion of chronic cases, are of the localized 
type and are amenable to cure by surgical drainage. The results are usually 
good. The mortality should be low, since the most common cause of death 
after operation — pleural infection — is avoidable with precise preoperative 
localization of the lesion and adequate surgical technic. 

Cases of subacute and chronic putrid pulmonairy abscess of the diffuse 
type rarely are amenable to cure by surgical drainage. The results of drainage 
operations usually are poor because the disease is widespread, and the mortality 
is high. 

The differentiation between the localized and diffuse forms of subacute 
and chronic abscess is of basic importance in selecting cases for drainage 
procedures. 
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Discussion. — Dr. Adrian Van S. Lambert (New York) objected to 
the term putrid in lieu of acute abscess, and felt that patients with an acute 
abscess should be treated as surgical cases from the beginning, with the sur- 
geon calling in a medical consultant when required. Doctor Lambert also 
emphasized that no region in the body, except possibly the skull, requires such 
accurate localization of the lesion as the chest, and upon such localization 
often depends the success or failure of the case in the ojicrating room. 

Doctor Lambert also said that the period of time adhered to hy many for 
conservative treatment of lung abscesses had often been too long — to the 
detriment of the patient. The inclination at Bellevue Hospital is to watch 
the patient with an acute abscess for a certain period of time, and not to 
operate without careful study and consideration, but three months is usually 
too long, and perhaps even six weeks is also. Three factors have brought 
about the prevailing point of view at Bellevue, and these are: First, in the 
presence of the Friedlander bacillus the patient is not operated upon as 
though the case were one of acute abscess. Secondly, at Bellevue, a number 
of water-front cases are brought in after submersion, during which the patient 
has drunk or otherwise inhaled foul sewage from the East River, and within 
three or four days a fluid level is present. To operate upon such a person 
has proved unwise. In the few cases that have been operated upon there 
have not been any adhesions. Doctor Lambert said that in his experience 
not all acute abscesses are adherent to the pleura, and even a roentgenologic 
examination will not provide absolute criteria in determining the presence or 
absence of adhesions unless there is air in the pleural cavity. A third reason 
for not immediately plunging into an abscess, is because a number of cases 
come in every year with evidence of acute suppurative disease, who, upon 
study, prove to have had a previous bronchiectasis for many years, undiag- 
nosed, unnoticed, or forgotten. Attempting to effect simple drainage of an 
acute lesion in such a patient is one of the reasons operations in chronic 
abscess cases have been so unsatisfactory. Doctor Lambert said he preferred 
to wait and perform a lobectomy and excision in these cases. 

Dr. Harold Neuhof (closing) said that the crux of the matter rested 
upon whether an abscess is or is not putrid. In employing the term putrid 
for abscess of the lung, he referred to a very definite type of abscess. One 
could, he supposed, use the term anaerobic, but neither he nor Doctor T ouroft' 
felt free to do so until adequate bacteriologic evidence of the anaerobic nature 
of the infection could be established. In nonputrid abscesses of the lung the 
result of infection by streptococci, pneumococci, staphylococci, or other aerobic 
organisms, the lesion is an area of pneumonia in which more or less wide- 
spread suppuration exists. Only in occasional instances is there a well- 
defined, well-circumscribed collection of pus with limited surrounding 
pulmonary infiltration. The problem presented by these cases, and their gen- 
eral management, is quite different and most of them should not be the 
subject of surgical consideration. Spontaneous subsidence occurs frequently, 
and the chief surgical significance of aerobic abscess of the lung perhaps rests 
on occasional perforation into the pleura with the formation of a pyopneumo- 
thorax. Thus, these are not the cases referred to in the paper b}'^ himself and 
Doctor Touroff. 

Putrid abscess of the lung begins as a gangrenous bronchopneumonia 
which, however, breaks down and forms an abscess within a week or ten days. 
There is usually only a limited surrounding zone of pneumonitis. The abscess 
is always of substantial proportions and, being segmental in nature and oc- 
cupying much of a bronchopulmonar}’- segment, must, of necessity, reach to 
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the periphery. In reaching to the periphery, there must, of necessity, be an 
overlying pleuritis. This pleuritis leads, invariably, to shutting off pleural 
adhesions. The latter are visceroparietal in the great majority of instances. 
Exceptionally, because of the unusual situation of the abscess, adhesions are 
from lobe to lobe across a fissure, or from lobe to diaphragm, or from lobe 
to mediastinum. Surgically speaking, it, therefore, becomes a matter of de- 
ciding where the adhesions exist, not if they exist. Not only were they present 
in all the ten cases of acute abscess upon which Doctor Neuhof and Doctor 
Touroff had operated, but were sufficiently firm and widespread to warrant a 
one-stage operation in the great majority of instances. 
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The chief indication for pneumonectomy up to the present is the 
presence of cancer of the lung. Recognition of malignant lung tumor first 
appeared in the writings of Agricola, ^ in the early sixteenth century. Bell 
is credited with making the first diagnosis of primary lung tumor, in 1846. 
His case is now classified as lung sarcoma.^ The first successful treatment 
of bronchogenic carcinoma was not until 1933, when Graham removed the 
entire left lung for a primary growth in the left main stem bronchus. The 
patient, a doctor, is asymptomatic and is actively engaged in practice seven 
and one-half years following the operation. 

The early recognition of lung tumor from clinical symptoms, broncho- 
scopic, roentgenologic and bronchographic examinations has led to frequent 
exploratory thoracotomy. Operable carcinomata of the lung are thus dis- 
covered earlier, and are now quite often successfully removed surgically. 
The improvement of the surgical technic of pneumonectomy has been largely 
due to the efforts of such courageous surgeons as Graham, Churchill and 
Rienhoff, in America, and Edwards and Roberts, in England. Graham’s 
original pneumonectomy was accompanied by an extensive thoracoplasty 
to obliterate the remaining pleural space. The operation, as it is usually 
performed to-day, seldom entails the removal of more than one rib. The 
remaining pleural space is only partially obliterated by paralyzing the 
diaphragm. 

The changes in respiratory physiology, following total ablation of one 
lung with the anatomic readjustment in the thoracic cage, are not well 
understood. The dangers of sudden shift of the mediastinum in intrathoracic 
surgery has been greatly feared in academic circles. This has resulted, 
in part, from experiences with the original Brauer thoracoplasty for pul- 
monary tuberculosis. Many of these patients developed a mediastinal flutter 
due to an unstable chest wall following extensive rib resection. The principal 
factor, however, has been the lack of understanding of normal cardiorespira- 
tory physiology and its alteration under abnormal conditions such as an open 
pneumothorax. Graham’s physiologic studies, in 1918, demonstrated con- 

* This work has been conducted in part under a grant from the Douglas Smith 
Foundation for Medical Research of the University of Chicago, Chicago, 111 . Submitted 
for publication December 28, 1939. 
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clusively the importance of vital capacity (amount of functioning lung tissue) 
in the presence of an open pleural cavity. Reports from other clinics, as 
well as experience in this clinic, indicate that compression of the great 
vessels resulting from marked deviation is the principal danger from medi- 
astinal shift when an adequate amount of lung tissue is functioning. We 
have had one instance where definite circulatory and respiratory embarrass- 
ment did result from spontaneous pressure pneumothorax in a surgically 
produced extrapleural space. Mediastinal shift was only of secondary im- 
portance in this case. Relieving the pressure pneumothorax brought about 
immediate alleviation of the symptoms. Untoward symptoms of mediastinal 
shift following lobectomy, pneumonectomy, or thoracoplasty have not been 
met with in this clinic. That there has been definite shift of the mediastinum 
is well known both from roentgenographic and autopsy observations. 

In pneumonectomy for carcinoma of the lung a preoperative pneumo- 
thorax is produced to collapse the entire lung on the involved side as much 
as possible before attempting tbe operation. This collapse brings about 
diminished blood flow through the lung, allowing respiratory compensation 
to occur graduall}^ and tends to cause thickening of the pleura of the chest 
wall and of the mediastinum. Bloch- has shown that in rabbits the medias- 
tinum does not thicken during pneumothorax. No reported studies, so far, 
have proven that the human mediastinum does thicken during pneumothorax, 
but clinical observation at the time of operation, as well as roentgenologic 
examination, indicates that at least the mediastinal pleura does thicken ap- 
preciably if pneumothorax is of long duration. It is doubtful that the short 
period of immediate preoperative pneumothorax stimulates thickening or 
fixation of the mediastinum to any demonstrable degree. 

Following pneumonectomy there is an accumulation and stasis of a 
bloody, serous exudate that develops in the pleural cavity and with this a 
gradual reabsorption of the remaining air. The exudate slowly becomes 
partially organized and may lead to the formation of fibrous tissue. The 
parietal pleura becomes markedly thickened. During the process the chest 
wall on the involved side undergoes shrinkage and the pleural space becomes 
partially obliterated. The degree to which this process continues varies 
with the age of the individual and other physical factors which are not 
well understood. The thickening of the “shell” of fibrous tissue in the 
ensuing months after operation produces a progressive increase in the con- 
traction of the chest wall. In the case to be reported there was an incased 
pocket of fluid in this cavity. During the first few weeks following operation 
this fluid may become infected. If so, the cavity is not likely to become 
obliterated spontaneously, but will do so following a thoracoplasty, an opera- 
tion similar to that employed in obliterating a chronic empyema cavity. 
Rienhoff-'*' has found it unnecessary either to drain these cavities or to 
perform thoracoplasty to collapse them if no infection ensues, and at the 
present time this is the procedure employed by most surgeons. F. E. Ham- 
brecht*’ used closed drainage of an infected pleural space following pneu- 
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monectomy for bronchogenic carcinoma in one case, which resulted in com- 
plete healing without thoracoplasty. 

We are reporting a case that died of an unrelated cause nine months 
following a pneumonectomy for carcinoma of the left lung. 

Case Report. — Hosp. No. 191716: H. R., white, male, age 58, was admitted to the 
University of Chicago Clinics, January 26, 1938, complaining of cough with blood-tinged 
sputum for one year, night sweats for three months, and a loss of ten pounds in weight. 



Fio. I. — (A) Roentgenogram of chest on admission. Note the opacity extending outward from the 
left hiliini. This is characteristic of pneumonitis and atelectasis resulting from bronchial ol)struction. 

(B) Roentgenogram of chest following preoperative collapse of the left lung by pneumothorax. 



Fig. 2 . — (A) Roentenograra of chest 30 days following extirpation of the left lung. The left dia- 
phragm is eler'ated, and a serosanguineous exudate has almost completely replaced the air in the left 
pleural space. 

(B) Roentgenogram of chest eight months after left pneumonectomy. The left di.aphragm is con- 
siderably elevated, the interspaces narrowed, and the superior mediastinum deviated toward the left side. 


A roentgenogram of the chest showed an opacity', suggestive of atelectasis and pneu- 
monitis of the left liilar region of the lung (Fig. r A). Bronchoscopic examination and 
biopsy proved the diagnosis of squamous cell carcinoma of the left main bronchus. The 
left lung was collapsed by pneumothorax preceding the operation (Fig. i B). 
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The entire left lung was removed February 21, 1938. The postoperative course 
was relatively uneventful. He was discharged 42 days after operation. Three months 
after operation he was given 3,028 r units in divided doses over the mediastinal area. 
There was a very mild reaction to the irradiation. Fluoroscopic examinations made 
at that time showed a marked increase in density of the left pleural space. 

Throughout the ensuing months he had a mild, persistent cough, occasionally raising 
a small amount of mucus-like material. He gained three pounds in weight and was 
otherwise in good health generally. 

Bronchoscopy performed four months after operation showed no ulceration, car- 
cinomatous tissue or evidence of opening of the bronchial stump of the resected lung. 
A roentgenologic examination of the chest showed only an elevated diaphragm and 
a marked increase in density on that side (Fig. 2 A). In a subsequent roentgenologic 
examination, eight months after operation, there was an increase in the density of the 
left side of the thorax. The left diaphragm was higher than at the previous examina- 
tion (Fig. 2 B). The patient continued in general good health. 

Nine months after operation he developed 
acute abdominal pain, followed by nausea, vom- 
iting and fever. He was first examined about 
40 hours after the onset. A diagnosis of an 
acute surgical abdomen was made. At ex- 
ploratory celiotomy, a gangrenous appendix 
with general peritonitis was found. He died 
three days later of the peritonitis. 

Autopsy. — Path. No. 4581 : Dr. Paul R. 
Cannon. The entire left chest cavity was lined 
with a well-organized, dense, fibrous labyrinthine 
shell which contained a brownish, turbid sterile 
fluid. This shell varied from 0.5 to 2.0 cm. in 
thickness. The right lung exhibited no gross 
evidence of emphysema. The heart was slightly 
enlarged and adherent to the fibrous tissue shell. 
The pericardial cavity was completely obliter- 
ated. There was moderate collapse of the left 
pleural cavity by contraction of the chest wall 
(Fig. 3). The hilar lymph nodes at the stump 
of the left main bronchus contained carcinoma 
cells. There was no evidence of distal metastases 
of the tumor. Microscopically, the wall of the 
shell showed only fibrous tissue with occasional 
fibrocytes. 

In an effort to produce and explain similar respiratory changes, we have 
carried out left-sided pneumonectomies upon dogs and have studied their 
reaction to the diminished lung capacity. In very few instances was there 
evidence of dyspnea. The hemoglobin and hematocrit readings increased 
immediately after pneumonectomy in most dogs, but returned to normal in 
a few weeks. About six weeks after the pneumonectomy we began to 
effect stenoses of the bronchi of the three most dependent lobes of the remain- 
ing right lung. Several of these animals are apparently quite normal, even 
though only the right upper lobe is functioning. Unlike adult man, the 
dog’s mediastinum is very mobile. Following the resection of an entire 
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Fig. 3 — Anterior view of the contents of 
the thora\ after removal of the sternum and 
costal cartilages at autopsy. The right lung 
(A) appears normal. The contracted left 
pleural space (B) is obliterated by a mass of 
fibrous tissue. The pericardial sac was com- 
pletely obliterated by adhesions. 
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lung with gradual resorption of the remaining air in the pleural space, the 
mediastinum is slowly deviated toward the chest wall of that side. Very 
little pleural exudate develops and the parietal pleura exhibits little or 
no increase in thickness. 

The clinical case presented is especially valuable as a specimen for study 
of the anatomic changes that occur in the chest following removal of one 
entire lung. This patient had a well-organized, unnecessary fibrous cone 
replacing the excised lung and suffered no apparent respiratory embarrass- 
ment. From the facts cited in clinical experience, and the animal experimental 
evidence, it is obvious that the margin of safety is wide and that there is 
an ample excess of lung tissue to permit the removal of an entire lung 
without producing respiratory embarrassment following ordinary activity. 
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RUSSELL TRACTION IN THE TREATMENT OF FRACTURES 

OF THE FEMUR* 


OBSERVATIONS ON ONE HUNDRED FIFTY-SIX CASES 
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New Yoke, N. Y. 


rnoM TIIF. FOUHTII SUnOICAL DIVISION, IIKU.EVIIE HOSPITAL, NEW YOIIK, N. Y., DH. CAUL O. DUIIDICK, DIIIECTOII 

In looking back over the evolution of the treatment of fractures of the 
femur, one is impressed by the rapid clianges that have taken place. It is 
barely two decades since ice-tongs and plaster spicas were used extensively. 
It is even less since Steinman pins and Kirschner wires first made their ap- 
pearance. When one considers the relatively short space of time that has 
passed between the popularity of each of these methods it would hardly seem 
necessary to urge that they have proven inadequate to obtain the results which 
we desired. Anyone who has had any experience in handling femur frac- 
tures can testify to the great difficulty that was frequently encountered in 
obtaining adequate reduction either by skeletal traction or by manual reduc- 
tion and encasement in plaster. An infected knee joint or osteomyelitis was 
an occasional complication and always a source of worry. In a paper read 
before this Society in March, 1937, Kennedy,-'’ reviewing a series of 120 
cases treated by these methods, showed a high percentage of tong and pin 
wounds and general dissatisfaction with the use of plaster spicas. His con- 
clusions seemed to be that some more efficient method should be employed in 
handling these fractures and that skeletal traction was far from the ideal 
solution. 


Although RusselF suggested his method for treating fractures of the shaft 
of the femur in 1924, it was not until 1927 that Ryan,- of Philadelphia, 
brought the method to the attention of American surgeons. Published re- 
ports on the results obtained with this method have not been as numerous as 
one might expect and to many who have adopted it at all extensively, there 
is a certain lack of understanding as to its rather apparently limited use. As 
late as January, 1937, Van Gorcler,-^ reporting a series of 105 consecutive 
femur shaft fractures from the Massachusetts General Hospital, did not even 
mention the Russell method of traction, even though he admitted that their 
current method of treatment necessitated open reduction in 25 per cent of 
their cases. In several other recent reports on large series of femoral shaft 
fractures,’^’ the authors, similarly, seem to have omitted this method from 
their armamentarium. Where the method has been used, however, it has been 


so enthusiasticall}' endorsed that 
have been relatively so few.^’ 


it is difficult to understand why the reports 
0, 8. 9. 11, 12. 13. 14 , lo, 19 , 20, 23 Several authors, • 


* Read before the New York Surgical Society, December 6 , 1939- Submitted for 


publication November 6, 1939. 
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notably Sallick/®’ and Impink and Lee,^" have called attention to its value 
and have strongly urged its more general adoption. 

The results of open reduction of shaft fractures may he excellent under 
ideal conditions and in certain hands, and one may not agree entirely with 
Russell’s dictum that “there is only one circumstance that can justify such a 
surgical procedure — that is mechanical impediment to the reposition of the 
fragments.” One must, however, agree with Sallick that, whereas, open fixa- 
tion may be the ideal form of treatment, its routine use is, in most hospitals, 
quite impractical and not without danger. Van Gorder’s-^ series of cases, 
where the operative work was performed in a well recognized hospital, showed 
an infection rate of 15.4 per cent, which the author himself notes is deplorabl}’’ 
high. Acknowledging that the infection rate might usually be expected to he 
much lower 4 han this, it seems to he generally accepted that the routine use 
of open reduction and internal fixation would, in the majorit)’^ of institutions, 
not be feasible. -Weil, Kuehner and Henr}?,'^'* reporting 103 operated cases, 
had five infections, with two deaths from septicemia, an infection rate of 4.8 
per cent. 

Because of our lack of satisfaction with the results that we were obtaining 
in femoral shaft fractures by means of skeletal traction, the Russell method 
was adopted on the Fourth Surgical Division of Bellevue Hospital in January, 
1930. During the past five years this method has been used routinely for 
all fractures of the femoral shaft together with intertrochanteric fractures, 
but excluding fractures of the femoral neck that could be handled by any 
other means. Our routine of treatment has not differed materially from 
Russell's original description, except in some rather minor details. Russell’s 
original article is still the best reference, as most of the subsequent com- 
mentators agree that, for clarity and brevity, his description cannot be im- 
proved upon. A brief comment upon the method as we use it, together with 
the mechanics involved, will be given later in this report. From January i, 
1930, to July I, 1939, we have treated 156 patients by this method and feel 
that this is a sufficient number to justify an analysis of the method, together 
with some conclusions as to our end-results. There was only one compound 
fracture in this series. We have not included any cases in which the treat- 
ment was interrupted because the patient was unmanageable or where a plaster 
encasement was applied to permit transportation home or to another hospital. 

In studying this series, the cases have Ijeen subdivided according to the 
location of the fracture, as shown in Table I. 

Table I 

LOCATION OF FRACTURE 


Intertrochanteric 85 

Upper one-third of shaft 23 

Middle one-third of shaft 18 

Lower one-third of shaft 30 

Total 156 
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Fig, I. — Case E. C.: Prerc- 
duction. Fracture lower third of 
shaft. 


Fig. 2 , — Case E. C.: Post- 
reduction. Ahcr one week in 
traction. 


Fig. 3. — Case E. C.: Union after 
nine weeks in traction. 



Fig 

duction. 

shaft. 


Fig. s.- 


4. — Case W. S.: Pre- 
Fracture middle third of 


-Case W. S.: Postreduc- 
tion. One week. 


Fig. 6. — Case W. S.: Union after 
16 weeks in traction. 
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In this group of 156 cases, there were seven cases in which adequate re- 
duction could not be obtained. Three of these were in the upper third of the 
shaft, and four of them in the lower third. One of the patients whose 
fracture was in the upper third was treated early in our experience with 
Russell traction and because an adequate reduction could not be obtained it 
was decided to substitute skeletal traction by means of a Kirschner wire 
through the condyles. Following this procedure an infection developed which 
rapidly spread to the knee joint. The patient became desperately ill and, as 
a life saving measure, a midthigh amputation through the fracture site was 
performed. A second case in which the method did not give a satisfactory 
reduction was a patient with a compound fracture of the lower third of the 
shaft. The wound in this case was carefully debrided but was not closed, 
and Russell traction was applied. The characteristic posterior displacement 
of the lower fragment was present and could not be overcome and again, as 
in the first case, skeletal traction with a Kirschner wire through the condyles 
was undertaken. The position was much improved, but still not good, and 
open reduction was being considered. At this time, however, a severe infec- 
tion developed in the compound wound, postponing all further attempts at 
reduction, and necessitating an amputation some eight da3's later. At this 
time muscle interposition was found between the fragments. Following the 
amputations, both the patients made satisfactory recoveries. It would seem 
as though open operation with internal fixation of the fragments would have 
been a better second choice than skeletal traction in these two cases, and 
such has since been our routine when Russell traction has not proven adequate. 
The five other cases all had open reductions with plating of the fragments, 
at which time it was found that there was muscle interjjosition in every 
instance. 

The patients were all adults, of whom 74 were men and 82 were women. 
The youngest was 14 years of age and the oldest 86. The average age was 
58. The better general condition of the patients and the ease of handling 
them, when compared to a similar group treated by skeletal traction, cannot 
be overemphasized. Most of the patients of advanced age have stood this 
method of treatment without complication even though traction was main- 
tained in many cases for over 100 days. The patients were all kept in traction 
until firm bony callus had formed, enabling the patient to get out of bed with 
the aid of crutches or of an ambulatory Thomas splint. The shortest period 
that traction was necessary was 42 days and the longest was 135 days. The 
average period was 78 days. 

The weight used for traction varied from five to ten pounds depending 
upon the muscular development of the patient and the amount of overriding, 
but in no case was more than ten pounds needed to obtain adequate reduction. 
In practically all instances five pounds of weight was all that was lequired 
to maintain reduction after shortening had been overcome. The estimation 
of the correction of shortening has always been dependent upon roentgenologic 
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observation of the fragments and not upon external measurement. The latter 
method is not as exact and is apt to give rise to many errors. 

There were six deaths, a mortality rate of 3.2 per cent, and these were 
all in aged individuals. The cause of death in each case was the same, i.c., 
senility plus terminal bronchopneumonia, the patients ranging in age from 70 
to 82 years. No deaths occurred in the cases operated upon. 

Table II 

DAYS IN TRACTION AND DURATION OF HOSPITAL STAY 


Maximum days in traction 1 35 • o 

Minimum days in traction 42.0 

Average days in traction 78.0 

Maximum days of hospitalization 235.0 

Minimum daj's of hospitalization 52.0 

Average days of hospitalization 100.7 



y. — Case F. H. : Pre- and postreduction. Intertrochanteric fracture. 


An accurate study of the time at which callus first appeared hardly 
seemed indicated as this is such a variable factor at all ages that it would 
seem as though no helpful conclusions could be drawn therefrom. For in- 
stance, one patient, age 82, with a lower third shaft fracture, showed ex- 
uberant bony callus at six weeks (Figs, i, 2 and 3), whereas a young adult 
male, age 35, showed only very limited callus at 16 weeks (Figs. 4, 5 and 6). 
In both instances reduction was excellent and there was good bony contact 
between the fragments. 

Evaluation of Results . — Of the 156 cases treated, seven could not be 
adequate^ reduced, and open reduction with Lane plating was performed in 

231 



KENNETH M. LEWIS 


Annals of Surceiy 
February, 1941 


five, with the regrettable amputations above cited in the other two. Six other 
patients died during the course of treatment, leaving 143 patients treated by 
Russell traction alone, who could be followed to an end-result. Of these, 77 
had intertrochanteric fractures, 21 had fractures of the upper third of the 
shaft, 17 had fractures of the middle third of the shaft, and 28 had fractures 
of the lower third of the shaft. In all of these 143 cases reduction was 
readily accomplished and overriding corrected (Figs. 7 and 8). Union was 
obtained in all instances, and all patients were kept in traction until union 
could be demonstrated both by clinical examination and by the appearance 
of sufficient callus roentgenologically. 



Fig. 8. — Case J. M.: Pre- and postrcduction. Intertrochanteric fracture. 

In the intertrochanteric group it has been our experience, however, that 
the demonstration of union is occasionally quite difficult. In the patient with 
the fat thigh, clinical examination is often of little value, and we have seen 
a number of cases in which the production of callus was quite limited. The 
surgeon’s judgment as to when such a patient may be safely removed from 
traction is frequently taxed to the utmost. In our series of 77 intertro- 
chanteric fractures, there were five patients who developed shortening of up 
to one inch subsequent to their removal from traction. Whether this was 
due to too short a period of traction, or whether the patient bore weight too 
early, it is difficult to ascertain. We do feel, however, that few femur frac- 
tures should be allowed unsupported weight bearing for at least six months 
from the time of the injury and this time will frequently be longer in the 
individual case. 

In the shaft fractures, Russell traction has worked admirably except in 
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Fig. 9.-Case F. S.: Prereduction. Fracture lower third of shaft. Fic. lo.-Case F. S.: Postreduction. One week and ten weeks, respectively 
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the seven patients mentioned above. The ease with which displacement has 
been overcome has frequent!)^ been a source of extreme satisfaction, and we 
have been particularly fortunate in our results with the lower third fractures, 
where previous observers have noted difficulty in obtaining adequate reduction 
in many cases. The tendency of the lower fragment to be displaced pos- 
teriorly has been noticed with much less frequency since it has become routine 
practice in New York to apply Thomas splints with temporary traction at 
the site of the accident (Figs. 9 and 10). The Russell traction is instituted 
as soon as the patient is admitted to the hospital, regardless of the time of 
day or night, as it has always been our feeling that all fractures should be 
treated as surgical emergencies. Whether the early institution of traction 
before transportation of the patient to the hospital is a deciding factor in 
preventing the characteristic posterior displacement in this lower third group, 
we do not know. \Ye do, however, seem to have had less difficult)' in handling 
this group by the Russell method than had been the case in previous reports. 
If the Russell traction fails to give a good reduction within 24 to 48 hours, 
gentle manipulation under light anesthesia, without removing the traction, is 
suggested. We have become so impressed with the efficaciousness of the 
Russell method in shaft fractures that it is our feeling that, where reduction 
cannot be secured, one is usually justified in assuming that muscle inter- 
position is present. In these cases open operation and internal fixation with 
a Lane plate is advocated. 

One patient of particular interest was a female, age 39, who had a fracture 
of the shaft of both femora. She was handled very satisfactorily by the 
Russell method, the traction being applied to both lower extremities at the 
same time. She was in extreme shock for several days and any other method 
of treatment would have considerably added to the hazards of her recovery. 
Skeletal traction on both extremities would undoubtedly have been impractical 
as it would have been almost impossiI)le to have kept from pulling her out 
of bed. No other instance has been brought to our attention where this 
method has been used on both limbs simultaneously. 

There was no shortening in any of the shaft group, nor did any occur 
subsequent to the removal of traction. Callus here is usually more exuberant 
than in the intertrochanteric group, and clinical bony union is much easier to 
ascertain. 

The restitution of joint function in these cases was most rapid and grati- 
fying. and the period of after-care and after-treatment was considerably 
shorter than in previous patients where incorporation in plaster or skeletal 
traction was used. The prolonged period of stiff and swollen knees was 
not seen, and, indeed, joint function, up to a certain point, was always taking 
place in the hip, knee and ankle even while the traction was on. This was of 
particular value in the older group, where, as we all know, complete return 
of joint function previously implied long, tedious effort on the part of the 
' surgical staff and considerable suffering on the part of the patient. Many of 
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the patients, when treated by the older methods, never did recover entire range 
of motion in the knee. 


Table III 


SUMMARY OF RESULTS 


Total Cases 

Shafts 71 

Intertrochanterics 85 

Method Unsatisfactory 

Open reduction-Lane plate 5 

Am])iitation (one compound fracture and one Kirschner 

wire infection) 2 

Deaths 

Total Cases Treated Throughout by Russell Traction .... 

Shafts 64 

Good results 

Intertrochanterics 79 

Good results 

Unsatisfactory results (shortening up to i inch de- 
veloping after traction was removed) 5 

Total Good Results 


156 


6 ( 3 - 2 %) 

143 


64 

74 


138 



Fig. II. — Case M. R.: Intracapsular fracture of the neck of tlie femur. The only case of the tvpe 

ill which union was obtained. 

We had the opportunity of observing the efficacy of this method in a 
series of intracapsular fractures of the neck of the femur in a group of l8 
aged individuals in whom other, more appropriate methods of treatment could 
not be used. These patients were all very senile or were suffering from 
physical complications of such severity as to make the use of the Smith- 
Petersen nail out of the question. Four of the patients refused operation 
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and were placed in Russell traction purely as a palliative treatment. Of the 
group of 1 8, five died while in the hospital, the date of death ranging from 
a few days to six weeks following admission. Two succumbed to senility 
and malnutrition and the other three to pneumonia. Of the total number, 
union was obtained in only one case, which occurred in a male, age 62, who 
refused to have the Smith-Petersen nail used and who was left in Russell 
traction, without any real hope on our part of his obtaining union (Fig. ii). 
The fragments were not impacted, there being a small amount of separation, 
but, even so, union ultimately occurred. We definitely feel that Russell 
traction should not be used as a method of treatment for fractures of the 
femoral neck. It is our experience that its use should be limited to that of 
a palliative method where the fracture has to be disregarded because of the 
age or physical condition of the patient. 

Tadle IV 

RESULTS IN INTRACAPSULAR FRACTURES OF THE FEMUR 
TREATED HY RUSSELL TRACTION 


Total cases 18 

Deaths 5 

Nonunion 12 

Union i 


Consideration of the Method Itself . — It is not the purpose of this paper 
to go into a detailed description of the Russell method or to discuss the 
mechanics involved. The original description by Russell is still as clear and 
concise as can be found in any of the succeeding reports, and no improve- 
ments on his original description have been brought forth that are of funda- 
mental importance. The routine which we have followed may be briefly sum- 
marized as follows: 

( 1 ) The foot of the bed is elevated six to eight inches. 

(2) The thigh is elevated by a pillow underneath, so that the angle be- 
tween the thigh and the bed will be somewhere between 15° and 20°. 

(3) The overhead pulley should be in a position some place between the 
tibial tuberosity and the middle of the leg, and the rope running from the 
sling to the overhead pulley should make a right angle with the leg. The 
overhead pulley, however, should never be so far below the knee as to cause 
the sling to slip out of position. 

(4) The knee should be slightly flexed, so that the leg Avill make an angle 
of 10° to 15° with the bed or, in other words, so that the angle between the 
knee and the thigh lies between 150° and 160°. 

(5) The extremity should not be abducted more than 15° from the midline. 

(6) The leg should be shaved before the moleskin is attached, and the 
moleskin should be allowed to set for at least 20 minutes before any weight 
is attached. 

(7) The head of the bed should never be "gatched-up” while the patient 
is in traction, although a pillow may be allowed under the head. 
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(8) Rope should be as small in caliber as can be obtained and pulleys 
large, although, practically, we have not found that, within reasonable limits, 
this has made any essential difference in the efficacy of the apparatus. 

(9) The weight applied should vary from five to ten pounds. The weight 
should be immediately reduced if any evidence of overpulling is seen roent- 
genologically. 

(10) A portable roentgenographic apparatus is essential and roentgeno- 
grams should be taken every day or two for the first few days, so that the 
position of the fragments may be constantly checked and overpulling avoided. 
Overpulling of the fragments should be particularly guarded against, espe- 
cially in transverse fractures. Blum-' has pointed out the frequency with 
which delayed union is associated with this condition. 



Fjg. j 2. — Mode o? action of the two forces employed. (After RusscU.t) 


If the above suggestions are followed, we feel that the mechanics of the 
method will be automatically taken care of. The line of the femur will be- 
come the resultant of the parallelogram formed on one side by the leg and 
on the other side by the rope running from the sling under the knee to the 
overhead pulley (Figs. 12 and 13). Mathematically calculated, it has been 
constantly found that the pull exerted along this resultant and, therefore, 
along the long axis of the femur is somewhat more than twice the amount 
of the weight used for traction. The physical and mathematical calculations 
governing the mechanics of the force exerted along the resultant of the 
parallelogram constructed by the Russell method are quite complicated and 
require trigonometric equations to solve them. A complete understanding 
of these is not at all essential to an adequate appreciation of the method or 
ability to handle it, and the reader is referred to three excellent articles by 
Ryan,^ Lowry,^® and Wilson^^ on the complete ph3'sics and mathematics 
involved. 

The other aspect of the Russell traction method, namely, that of putting 
the muscles of the lower extremity in a position of physiologic rest by slight 
flexion at the hip and knee with the added support of the pillows, has not 
been sufficiently stressed. In this regard it has always seemed to us a trite 
comparison to note that when we are about to go to sleep the joints of the 
body are usually in a position of moderate flexion, with the one exception of 
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Fig 13 — Russell traction properly applied. 






Fig. 14. — Russell traction improperly applied. Note the head of bed *‘gatched up.*' Ov^head pulley 
cephalad to knee. Patient slipped down in bed. Mechanics of method destro>ed. 
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the ankle joint. This attitude of limited flexion, then, is probably the one 
of maximum physiologic relaxation for all muscle groups and, from this 
fact, we should learn a lesson in our management of fractures. Russell was 
the first to point this fact out, and our experience with his method amply 
satisfied us that his observations were correct. If the muscle groups are 
relaxed to the maximum of our ability, the spasm and tonicity will be greatly 
lessened, with a consequent relaxation of the muscle pull which is responsible 
for most of the overriding and displacements in fracture fragments. One 
only has to observe the ease with which overriding of the femur fragments 
is usually accomplished by this method in comparison to the difficulties which 
were not infrequently encountered when skeletal traction was used. In the 
latter instance, the flexion at the hip was usually much more acute, due to 
the frequent high elevation of the Thomas splint, as was also the flexion at 
the knee, where the use of the Pierson extension was so popular. Occa- 
sionally, in these cases, even 35 or 40 pounds of traction would not com- 
pletely correct the overriding, demonstrating that by merely increasing the 
pull on already traumatized muscles, one could not overcome their contraction. 
Contrasted to this, the Russell method shows what gentleness in handling 
muscle groups will accomplish. 

Like any system of traction, however, this method requires constant su- 
pervision by someone familiar with the necessaiy essentials. This knowledge 
is not hard to acquire, but due regard must always be maintained to see that 
correct angles at the knee and hip are constant, that the overhead pulley is 
kept in its proper relationship to the upper end of the tibia and that the 
patient is not allowed to slide down in bed and remain there (Fig. 14). The 
nursing staff must be taught the proper position of the pillows and of the 
overhead pulley, so that, when sheets are changed and bed pans passed, the 
mechanics of the system will not be disturbed. If all of these simple sug- 
gestions are followed, one will find the method efficient and safe and emi- 
nently more comfortable for the patient than any other system of treatment 
that we know. 

COXCLUSIONS 

(1) One hundred fifty-six fractures of the femur treated by the Russell 
traction method are reported, with good results in 138 cases. 

(2) It is the method of choice for intertrochanteric fractures and for 
all of those involving the shaft. 

(3) good reduction in shaft fractures cannot be obtained, and if gentle 
manipulation under an anesthetic will not improve the position of the frag- 
ments, it may be assumed that muscle interposition is present. Open reduc- 
tion and internal fixation with a Lane plate is then advocated. 

(4) The Russell method is not recommended for treating intracapsular 
fractures of the neck of the femur and should only be used here as a palliative 
measure. In 18 cases in which we used it, union was obtained in only one 
patient. 

(5) Skeletal traction should be discarded as a procedure in handling 
femur fractures. 
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Discussion.— Dr. Robert H. Kennedy (New York) said that in spite 
of several papers having been published during the past ten years regarding 
Russell traction, the majority of surgeons are still unaware of its great use- 
fulness, and that Doctor Lewis’ paper is particularly valuable because it 
records his experience and results in by far the largest series yet published. 
Doctor Kennedy agreed with him in all major points. 

In 1932, Doctor Kennedy and his staff at Beekman Street Hospital com- 
menced using Russell traction as the preferred treatment in intertrochanteric 
and all femoral shaft fractures. In general, it has not been satisfactory in 
transverse fractures of the middle third and in the lower third fractures with 
posterior angulation of the distal fragment. In these, open reduction should be 
performed unless satisfactory position is being maintained at ten days to two 
weeks after the accident. The danger of overpull in the middle third is great 
and one-sixteenth inch distraction means many weeks’ delay in union. 

Russell traction is the best treatment at the present day for intertrochanteric 
fractures ; it usually is efficient in upper third cases, and it is eminently satis- 
factory in oblique and comminuted fractures of the middle third. Its use for 
the treatment of a femoral neck fracture is inexcusable. 

The method, as is true of all traction, requires the full cooperation of in- 
terns, nurses and orderlies. Doctor Kennedy said he mentioned orderlies, in 
particular, because the use of the bedpan is one of the easiest ways to have 
traction become disarranged. All must be trained by the visiting staff to know 
right from wrong and to know how far they can go in adjusting something 
they find is wrong. Any group of nurses, accustomed to caring for fracture 
patients treated by different methods, will admit that they prefer attending a 
case in Russell traction to any other method. 

A footpiece should never be a part of the set-up. It subtracts an unknown 
amount of pull. Doctor Kennedy said he had never seen the slightest loss of 
any function at the ankle joint with Russell traction continued as long as four 
months, and that function at knee and hip returns more promptly with this 
than with other methods. 

Manipulation under anesthesia while in traction should be used more fre- 
quently. If the desired position has not been attained in 24 to 48 hours such 
manipulation should be done rather than later. 

Before the use of Russell traction, these fractures in children of six to 15 
years of age were a source of great worry. Reduction followed by a plaster 
spica resulted, too frequently, in later slipping with overriding. The child is 
too large for Bryant traction. Adhesive plaster traction with suspension is 
not at all satisfactory. One hesitates to put in ice tongs or Steinman pins 
because of possible interference with the epiphyseal line. Kirschner wires 
are less dangerous in this regard. Open reduction hardly seems proper, 
except for muscle interposition, when practically all these fractures heal 
anyway, but no one likes to care for a case remaining in malposition. Russell 
traction has happily solved the problem in most instances in these children. 
Doctor Kennedy could not agree with Doctor Lewis that skeletal traction 
should be entirely discarded in fractures of the shaft of the femur. 

Russell traction is useful for a number of other purposes, e.g., fracture of 
the acetabulum with or without central displacement of the head of the femur, 
fracture of the pelvis with displacement of fragments, immobilization follow- 
ing open reduction of fracture of the femur, and immobilization following 
nailing of the fracture of the neck of the femur. 

As used in many hospitals this treatment is merely a name and a travesty 
on the method suggested by Russell. ^ 
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Dr. a. Stillman, 2nd (New York), said that he and the stafif at Roose- 
velt Hospital had been using Russell traction since 1931, having been stimu- 
lated to adopt it by Doctor Grace’s success at Bellevue. So quickly did the 
house staff catch on to the principle, and so easy was it to apply, that practically 
every fractured femur, whether of the neck or shaft, whether old or young, was 
put up in this traction, and fairly promptly. 

\Yith other methods this early application of treatment did not obtain. 
The use of tongs, pins, wire or even a plaster encasement required the pres- 
ence of an attending surgeon and this made for delay. With regard to Doctor 
Lewis’ suggestion that the bettering of results in the lower third fractures may 
be due to the ambulance surgeon’s following the dictum of the American Col- 
lege of Surgeons’ Fracture Committees to “splint them where they lie,” Doctor 
Stillman said that certainly this earlier treatment in the hospital is one factor. 
A second factor is the lessened manipulation or monkeying with the fracture 
after it is put up as compared to other methods. The patient is so comfortable, 
so relaxed, the reduction is earlier accomplished, and then the patient is let 
alone. Constant motion at the fracture site is a recognized cause of delay in 
union. 

Of delayed union. Doctor Lewis was fortunate to have none, but it still 
occurs as evidenced b}-^ two cases in recent years at Roosevelt Hospital. One, 
after 68 days, showed almost no sign of callus, and so a plaster encasement 
was applied, and after another 60 days was plated, and became solid in seven 
months. The other case was an upper third fracture in a heavy young man. 
After Russell traction failed, it was plated, the bone became infected, the 
plate was removed and now, after two years, is not solid. However, Doctor 
Lewis’ experience must mean that delayed union is less common b}'’ the Rus- 
sell traction method. 

In regard to stiffness of the joints, much work must yet be done to accom- 
plish full motion, but the traction pull being through the knee joint capsule 
gives a better start than in other methods. Doctor Stillman said he had 
performed one quadriceps extensor lengthening for a stiff, knee. The ankle 
joint does not get stiff because the foot can be, and is, moved by the patient 
all the time. Doctor Stillman has had little trouble with the hip because, 
he feared, these patients are gatched-up for their meals. Doctor Lewis warns 
against this, but does it make an important difference? 

Doctor Lewis had 77 intertrochanteric fractures with onfy five having 
shortening up to an inch. This is a very good average result. In a small 
group looked up by Doctor Stillman there were three in 12 cases. This is an 
older age-group, 72 in Doctor Stillman’s series, and four out of 16 died. All 
six of Doctor Lewis’ deaths seem to liaA^e been in this group. 

Of the shaft. Doctor Lewis shoAved seA'en failures, or a little less than 10 
per cent, again an exceedingly good record. Out of 12 cases on Doctor Still- 
man’s service, four were plated because of poor position or delayed union — 
seven had a good result, and one an inch of shortening. 

Doctor Lewis has no children under 14 on his service and so this group 
was not included in his presentation, but Russell traction Avorks exceedingly 
AA^ell with them. Doctor Stillman said he had seA'eral times demonstrated the 
adA^antage of Russell traction oA^er the Bryant A'ertical traction to his staff. 

As to fractures of the neck of the femur, if Whitman s method of putting 
these cases up with the thigh extended and internally rotated is right, Russell 
traction Avith the thigh flexed and somewhat outAvardly rotated must be Avrong. 
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A member of Doctor Stillman’s staff looked up these cases and found only one 

union. , -n n 

Doctor Stillman concluded that, all-in-all, he favors the Russell traction 

method and was much indebted to Doctor Lewis for having provided a stand- 
ard to shoot for. 

Dr. Philip D. Wilson (New York) said that he would always remember 
having met Mr. Russell, approximately ten years or more ago, at the time 
no one in this country knew of Russell, or Russell traction. Pie accompanied 
Doctor Wilson on his rounds of the Fracture Ward and fell into a discussion 
with him about treatment of fractures of the shaft of the femur. He asked 
Doctor Mhlson what he was aiming for in the way of alignment, and Doctor 
Wilson replied that he tried to get as nearly end-to-end approximation as 
possible. Mr. Russell took the view that it was better to have the fragments 
in corner-to-corner approximation or even with a little overriding because he 
had observed that union occurred more quickly aiid more solidly than with 
end-to-end approximation. From the functional standpoint, he said that the 
result was just as good one way as the other and Doctor Wilson had to agree. 
Mr. Russell then went on, very modestly, to describe the method of traction 
that he was using. He made a diagram of it and made an analysis of the 
different forces that were brought to bear upon the fracture by the method 
of rigging. Doctor Wilson was impressed b}^ the simplicity of the Russell sys- 
tem but it seemed preposterous that a weight of five to ten pounds could be 
made to do the same work that then required from 35 to 40 pounds of weight 
when attached to ice tongs or a pin to accomplish. It took several years of 
observ'ation and experience to find out that all of Russell’s claims were true. 

Doctor Wilson said, however, that, much as he admired the efficiency 
and simplicity of Russell traction, he felt it unwise to stress it as the only 
method of treatment for fractures of the shaft of the femur. His practice 
is to allow surgeons to choose their own methods while holding them respon- 
sible for their results. At a recent meeting of the American Orthopedic As- 
sociation there was a symposium on “Fracture of the Shaft of the Femur,’’ 
with 10 or II different speakers, and almost everyone advocated a different 
method of treatment and presented results to substantiate what he claimed. 
Indications for these different methods of treatment should be formulated and 
some agreement reached about them. 

Doctor Wilson was ver}'^ much impressed by the results presented by 
Doctor Lewis but was not sure whether he was talking about end-results, that 
is, results seen and examined a year or so after discharge from the hospital, 
or hospital-results, because these are two different matters and analysis some 
time later will be quite different from that made at the time the patient is 
discharged from the hospital. The amount of shortening will be greater and 
there will be bowing and other complications. He asked Doctor Lewis if he 
would clarify this point, and in concluding complimented Doctor Lewis upon 
having made an excellent case for Russell traction. 

Dr. Kenneth M. Lewis (closing) said that he realized his results with 
lower third shaft fractures had been better than those reported by Doctor 
Kennedy. He was unable to account for this unless it was due to the fact that 
these patients have all been coming into the hospital in Thomas splints with 
traction applied, the patient having been splinted at the site of the accident. 
He said he was not giving Russell traction credit for reducing these fractures 
because they did not have an}'^ posterior displacement when they arrived. If 
one considers, however, the acute angle at which the thigh was usually’ ele- 
vated when skeletal traction was used with a Kirschner wire through the con- 
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dyles and with the leg frequently acutely flexed on the thigh, one will admit 
that the muscles were certainly not in a position of physiologic muscle bal- 
ance. Doctor Lewis said he had often wondered whether the posterior dis- 
placement of the lower fragment did not occur when these cases were put up 
into traction or whether the displacement did not get worse while they were 
in traction. His results with skeletal traction in the lower third when they 
had any posterior displacement have been very unsatisfactory. 

Doctor Lewis said that when he stated skeletal traction should be dis- 
carded in the treatment of fractures of the femur, he realized it was probably 
too strong a statement to make. On the other hand, one must be guided by 
his own experience and Doctor Lewis’ has been that by using Russell traction 
routinely the results had been much better. In those cases in which Russell 
traction does not give an adequate reduction skeletal traction is not even con- 
sidered, but an open reduction is performed. Fortunately, there have not been 
any delayed unions in the shaft group. 

Regarding end-results. Doctor Lewis said that the results he had reported 
might be classified as a combination of those cases followed in the wards and 
in the Follow-Up Clinic, plus those patients cared for while in the hospital 
but not seen thereafter. Man}^ of the patients at Bellevue Hospital have no 
homes and so are kept there for relatiA'el}’^ long periods of time, until union 
both by roentgenologic examination and clinicall}" is complete. Thus there 
is an opportunity for rather long periods of observation and follow-up, even 
before the patient leaves the hospital. They are not allowed to bear any 
weight without the aid of an ambulatory splint of one kind or another, unless 
they are able to handle crutches adequately. Doctor Lewis felt that as far as 
function in the joints is concerned the results from Russell traction show a 
big improvement over those with plaster or skeletal traction. Concerning 
bowing afterwards, it seemed to Doctor Lewis that if there is firm bony 
callus in a shaft fracture, and that shaft is protected with a walking caliper, 
and the patient is not allowed to bear any unsupported weight for at least 
six months, there can be no excuse for the occurrence of bowing. With some 
of the femur cases, this period of nonweight bearing should be extended to 
eight or nine months. 


244 



TOTAL THYROIDECTOMY FOR HEART DISEASE* 


A FIVE-YEAR FOLLOW-UP STUDY 

Elliott C. Cutler, M.D., 

AND 

Stanley O. Hoerr, M.D. 

Boston, Mass. 

FnOM THE BCRGICAL CLINIC OF THE PETER RENT BRIGHAM HOSPITAL, BOSTON, MASS 

Total thyroidectOjMY for heart disease was first performed in 1932. 
This surgical procedure represented an attempt to bring relief to cardiac 
derelicts by altering the normal physiologic mechanism. The rationale of 
this procedure has been repeatedly discussed in publications from this clinic 
and elsewhere.^- Numerous reports have presented the immediate 

and early results, the technic of the procedure, and the fundamental changes 
which are brought about.^' Sufficient time has 

now elapsed since total thyroidectomy for heart disease was first performed 
for a more considered opinion than has heretofore been available. In this 
report we are including every patient submitted to total thyroidectomy for 
heart disease in the Peter Bent Brigham Hospital during 1932, 1933, and 
1934. Either the present status or cause of death has been ascertained. 

The cases in our study total 57, and have been divided into two funda- 
mental groups : Those (32 patients) with intractable angina pectoris ; and 
those (25 patients) with some form of congestive heart failure which did not 
yield to the usual conservative measures. Sixteen patients survived a five-year 
period, 12 in the angina pectoris group and four in the group with congestive 
failure (Table I) ; all but one of these were personally examined by us. 


Table I 

MATERIAL 

Number of 
Operations 


Angina pectoris 32 

Congestive failure 25 


Patients Living 
November, 1939 
12 
4 


57 16 

Most of the patients who did not survive were closely followed in the hos- 
pital dispensary, so that the records show the extent and duration of any 
improvement that may have taken place after operation. The data concerning 
the cause of death in the 41 nonsurvivors are based on autopsies in 14 in- 
stances, and on observations made in our wards in seven cases where death 
occurred in this hospital but necropsy was refused. The data on the remain- 
ing 20 cases were compiled from letters from attending physicians or death 
certificates (Table II). 

* Read before the American Surgical Association, May i, 2, 3, 1940, at St. Louis, Mo. 
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Table II 

SOURCES or roi LOW-OP data 


Five-year sure’ivors. . 

Office visit 

Home visit 

Telephone call. . . 


Total No. 
of Cases 

i6 

13 

2 

1 


Deaths 

Autopsy 

Died in autopsy refused. 

Death certificate . . 

Letter from family physician or other hospital. . 


During the first year following operation 1 1 of the 25 patients with con- 
gestive failure succumbed, in contrast to seven of the 32 with angina pectoris 
(Table III). In the succeeding years the mortality in each group did not 


Table III 

PERIOD or postoperative survival 

Living at End of 



Total Patients 

1 Year 

2 Years 

3 Years 

4 Years 

S Years 

Angina rfctoris . 

32 

25 

22 

18 

15 

12 

Conpcslive failure 

... 25 

14 

11 

8 

6 

4 


S7 

39 

33 

20 

21 

16 


exceed four deaths per year. There were five postoperative deaths* in the 
57 cases, and all but one, tliought to be due to pulmonary embolism, could 
be directly attributed to heart disease. This mortality rate agrees closely 
with the operative mortality of 9 per cent reported from the Beth Israel 
Hospital, Boston, which has had the largest experience with total thyroid- 
ectomy for heart disease, ■’ but it is somewhat higher than that noted in 
the collected statistics from other clinics.^®’ However, the operative 

mortality in general is surprisingly low when one considers the poor surgical 
risks these patients present. As one would expect, nearly all of these patients 
die eventually from their fundamental cardiac disorder (Table IV). Total 


Table IV 


CAUSES or DETTII 


Angina pccton*;. .. 
Congestive failure . 

Total 

Deaths 

20 

21 

Post- 

operative 

3* 

2t 

Deaths 

Attributable 

to 

Heart Disease 

16 

17 

Other Causes 

1 (cerebral hemorrhage) 

2 (pneumonia \\ ithout congestive failure) 


41 

5 

33 

3 


♦ Coronary thrombosis, one day p o. 

Pulmonary edema, one day p.o. 

Coronary thrombosis, five days p.o. 
t Coronary thrombosis, day of operation 
Pulmonary embolism, one day p.o. 

thyroidectomy should not be regarded as more than a special therapeutic 
attack upon a group of diseases at present incurable and ultimately fatal. 

* In the postoperative death group we include all who died in the hospital within one 
week of the surgical procedure. 
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An analysis of the results in each case, on the basis of relief of symptoms, 
leads to further contrasts between the group with angina pectoris and the 
group with congestive failure (Tables V, VI, and VII). Despite the small 

Table V 

RELIEF OF PAIN IN ANGINA PECTORIS 


A. Patients surviving less than six months S 

B. Patients surviving six months to five years IS 

Relief for six months or more i4* 

No relief at six months t 


C. 


Patients surviving more than five years 

Marked and sustained relief (patient’s estimate) (substantiated by greater activity and less 

medication for pain — six) _• 

Temporary relief for six months to two years (degree variable, unimproved at present) 

No relief at any time 


8 

4 

o 


12 


In some instances had relief almost to the time of death. 


32 


Table VI 


RELIEF OF CONGESTIVE FAILURE IN CHRONIC RHEUMATIC VALVULAR DISEASE 

A. Patients surviving less than six months S 


B. Patients surviving six months to five years 7 

Clinical improvement for six months or more (increased activity, fewer symptoms) .... s 
No definite improvement 3 

C. Patients surviving more than five years 4 

Sustained clinical improvement i 

Improved for two years l 

Improved for more than five years, until death from congestive failure 2 


l6 


Table VII 

RELIEF OF CONGESTIVE FAILURE IN ARTERIOSCLEROTIC OR H VI’ERTENSIVE HEART DISEASE 


A. Patients surviving less than six months S 

B. Patients surviving six months to five years 4 

Moderate or marked clinical improvement for six months to three and one-half years.. 3 
No definite improvement i 

C. Patients surviving for more than five years o 


9 

number of cases certain trends appear clear. In the angina group, with a 
median age of 6i, there are 12 who have survived five years, eight of whom 
have had sustained clinical improvement. In the congestive failure group, 
with a median age of 44, only four have survived five years, three of whom 
have had sustained clinical improvement.* This result is in close accord 
with the early experiences of other clinics, where the most favorable results 
have occurred usually in the group with angina pectoris.^^’ This may 

be brought out in another way. Of the 27 patients with angina who lived 
six months or longer, 26 were at least partially relieved for periods longer 
than six months. By way of contrast, only 12 of the 15 patients with con- 
gestive failure who lived six months or longer were at least partially improved 
for periods longer than six months. 

If the group of patients with congestive failure is subdivided as in Tables 
VI and VII, one sees an improvement in outlook for those with congestive 

=*^Two of these have died of congestive failure during their sixth postoperative year. 
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failure from rheumatic valvular disease. However, the slight improvement 
does not justify much optimism. The median age in this group is 40 — 20 
years less than in the angina group — but the life expectancy in patients with 
mitral stenosis with marked decompensation is very short. Moreover, it is 
difficult to evaluate improvement in a group of patients who suffer from 
recurrent decompensation. Apparent improvement may be merely a natural 
remission in the disease, and one is less justified in carrying out a radical 
procedure unless sustained improvement is to be expected. We are inclined 
to be rather pessimistic about the entire congestive failure group. From our 
small experience with nine cases of congestive failure from arteriosclerotic 
and hypertensive heart disease, not one of whom survived five years, we feel 
that total thyroidectomy will give disappointing results if employed here. In 
the rheumatic group with congestive failure there may be a place for the opera- 
tion — we have had several cases where we felt there was prolonged and definite 
benefit — but, unfortunately, there does not appear to be any way to tell in 
advance which patients will do well. In view of the uncertain benefits and 
the limited life expectancy, we no longer perform total thyroidectomy for 
congestive failure. 

Our best results from total thyroidectomy have been obtained in the group 
of patients with intractable angina pectoris. It is admittedly difficult to 
evaluate improvement in a purely subjective phenomenon like pain, and it 
is well for us to bear in mind that angina pectoris may undergo remissions 
and exacerbations like any other chronic disease. It may even cease 
spontaneously. A well-known tendency under such circumstances is to 
ascribe the natural improvement to the therapeutic measure employed at 
the same time. Patients with angina may learn to avoid activities producing 
pain, and thus bring about fewer attacks. Sometimes the original diagnosis 
may be in error, as questioned in one of our cases (R. H.). Although our 
series is numerically small, the relief of pain following total thyroidectomy 
appears to be beyond question. Every one of our patients, living longer than 
a few days, had at least temporary improvement. In some cases the relief 
has been enduring; in others it has lasted only a few months before the 
reappearance of angina — usually, but not invariably, milder and of a different 
character. No agreement exists as to the mechanism by which relief is 
obtained. 

The question is raised whether life is prolonged in patients relieved of 
their pain by total thyroidectomy. Since the prognosis for life varies so 
widely, a much larger series of cases than is included in the present study 
will be required to settle the problem. In one recent study of prognosis 
in angina pectoris the duration of life varied from one month to 23 years 
after the onset of s)nnptoms.^‘’ In this same study no signficant change in 
prognosis could be demonstrated between those who had angina decubitus 
and those who had it only on effort. In the much more serious group, who 
have had coronary thrombosis, Dublin^^ cites statistics from several sources 
showing that patients surviving a first attack may live for 5'ears; 28 per 
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cent in one series survived five years or longer, 20 per cent in another. Our 
small series is without statistical significance on this point. 

It is likewise difficult to select patients who are suitable for total thy- 
roidectomy in the angina pectoris group. Patients making up this series 
were selected largely on the basis of intractability of pain to ordinary thera- 
peutic measures. Many of them had angina decubitus (ref. Case summaries). 
No patient in the group of 12 five-year survivors had frank signs and symp- 
toms of congestive failure before operation, while six in the group of 20 
who did not survive gave definite evidence of congestive failure. Three of 
the five-year survivors had some cardiac enlargement before operation — in 
two it was onl}" slight. Ten of the nonsurvivors had cardiac enlargement — 
in six this was slight. From this it would appear that either congestive 
failure or cardiac enlargement is an unfavorable prognostic sign. Interest- 
ingly enough, a previous coronary thrombosis does not seem to affect the 
prognosis adversely. 

It is noteworthy that in the five-year follow-up the problem of myxedema 
in these thyroidectomized cardiacs does not loom large. In no instance in 
the entire series has myxedema olTered a problem comparable to the heart 
disease for whicli operation was undertaken. Several patients (S. G., with 
spontaneous myxedema before operation, and G. S., who was psychotic and 
uncooperative) have offered considerable difficulty; the remainder, however, 
almost without exception have proved amenable to management. The case 
summaries of the survivors and the photographs bear out this point. Nearly 
all of the surviving patients feel the cold easily, and some of them speak 
slowly. Although most of them believe they are slowed down mentally, we 
have difficulty in attributing this possible change to the imposed myxedema 
but see in it rather the normal slowing down with age. As can be seen in the 
case summaries, there is considerable variation in the amount of thyroid 
taken by different patients. We regard these patients, like diabetics, as con- 
tinuous problems in management, and an effort is made to explain this to 
them, to see them at regular intervals, to check the basal metabolic rate 
as needed, and to adjust the dosage of thyroid to the optimum for each 
individual patient. Should the basal metabolic rate become elevated, there 
may be a recurrence of angina symptoms. It is very important to bear in 
mind not only that the optimum dose of thyroid extract may vary with each 
patient but also that in any individual this requirement may vary from time 
to time. In our experience a basal metabolic rate of about -15 was satis- 
factory in the majority of patients, but as the case summaries reveal this 
level cannot be utilized as the optimum level for all patients. Our experience 
agrees with others, that surgical myxedema need not interfere too much with 
the patient’s enjoyment of life nor become a serious problem in control.®- 

SUMMARY AND CONCLUSIONS 

We are able, at this time, to report a five-year follow-up of 57 consecutive 
cases of total thyroidectomy performed for heart disease during 1932, 1933, 
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Fig. 

Fig. 

Fig. 

Fig. 


i’lG. 315- 


Fig. 3A. 

I.— JI. G., aj?e 61. November, 1939- Six years and two months after operation. 

November, 1939. Five years and 10 months after operation. 
U.M.R. 


2 . — \V. D., age 60. 

3A. — B. F., age : 
3B. — B. F., age SS 


B.M.R. +13. 


,A B. F.. ace so. April, 1934. Before operation. r>.iii.i\. - >j- 

- ' - - November, 1939. Five years and seven months after operation. 

B.M.R. -14. 
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Fig. 4- Fig. .iA. 



Fig. sB. 

Fig. 4. — H. Z., age 6i. December, 1930. Five years and nine months after operation. 

B.M.R. -IS. 

Fig. sA and B. — S. G., age 55. November, 1939. Five years and seven months after 
operation. B.JI.R. —16. Spontaneous myxedema preceded operation. 
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Fig. 8A. Fig. 8 B. 

Fig. 6.— Z. K., age 68. November, 1939. Five years and five months after operation. 

B.M.R. -7. , , • 

Fig. 7. — H, B., age 62. December, 1939* Five years and three months after operation. 

B.M.R. -16. 

Fig. 8A. — L. B., age 43. 1927. Seven years before operation. 

Fig. SB. — L. B., age 53. September, 1937. Three j’ears and six months after operation. 

B.M.R. -IS. 
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Fig. g. 


Fig. 10. 



Fig. II. Fig. 12. 

Fig. q. — C. C., age 39. December, 1939. Six years and two months after operation. 

B.M.R. -21. 

Fig. 10. — A. P., age 49. November, 1939. Five years and 10 months after operation. 

B.M.R. -28. 

Fig. II. — M. A., age 40. December, 1939- Five years and eight months after operation. 

B.M.R. -26. 

Fig. 12. — S. B., age 35. December, 1939. Five years and seven months after oceration. 

B.M.R. — ao. 
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and 1934. Ihe niajorit}' of llie patients had been unrelieved b}’- medical 
therapy and presented a serious operative risk. There were 12 survivors 
in tiie group of 32 with angina pectoris, and four survivors in the group of 
25 who had congestive failure. There were five postoperative deaths ; four 
of these, as well as all but three of the later deaths, were attributable to 
heart disease. 

The best results were obtained in patients with angina pectoris. Twenty- 
six of the 27 patients surviving more than six months were relieved of pain 
in some degree for six months or longer, and eight of the 12 five-year sur- 
vivors had sustained relief. In this group it was noted that preoperative 
e\fidence of congestive failure or cardiac enlargement was an unfavorable 
prognostic sign for long survival. 

In the patients with congestive failure the five-year results were dis- 
appointing. Fifteen of the 25 patients lived for six months or more, and 
12 of these had relief for six months or longer. There were four five-year 
survivors, three showing sustained relief ; two of these three have died of 
congestive failure in the sixth }'ear after operation. Results were better 
in the group having congestive failure from chronic rheumatic valvular dis- 
ease than from arteriosclerotic or hypertensive heart disease. 

We conclude that in a selected group of patients with intractable angina 
pectoris, total thyroidectomy is a worth while therapeutic measure, and is 
without unwarranted risk. 


BIBLIOGRAPHY 

^ Berlin, D. D. : Total Thyroidectomy for Intractable Heart Disease. J.A.M.A., 105, 
1104-1107, 1935, 

^ Berlin, D. D., Blunigart, H. L., Weinstein, A, A., Risenian, J. E. F., and Davis, D. ; 
Treatment of Angina Pectoris and Congestive Failure by Total Ablation of the Nor- 
mal Thyroid. New Eng. Jour. Med., 211, 863-868, 1934. 

® Blumgart, H. L. : Total Thyroidectomy for the Relief of Cardiac Pain and Congestive 
Heart Failure. Diseases of the Coronary Arteries and Cardiac Pain, ed. by Robert L. 
Levy. Chapter XVI. New York, 1936, The Macmillan Company. 

^ Blumgart, H. L., Berlin, D. D., Davis, D., Riseman, J. E. F., and Weinstein, A. A.; 
Treatment of Angina Pectoris and Congestive Failure by Total Ablation of Thyroid. 
J.A.M.A., 104, 17-26, 1935. 

^ Blumgart, H. L., Levine, S. A., and Berlin, D. D. ; Congestive Heart Failure and 
Angina Pectoris. The Therapeutic Effect of Thyroidectomy on Patients without 
Clinical or Pathologic Evidence of Thyroid Toxicity. Arch. Int. Med., 51, 866-877, 
1933- 

« Blumgart, H. L., Riseman, J. E. F., Davis, D., and Berlin, D. D. : Therapeutic Effect of 
Total Ablation of Normal Thyroid on Congestive Heart Failure and Angina Pectoris. 
Arch. Int. Med., 52, 165-225, 1933, 

"Blumgart, H. L., Riseman, J. E. F., Davis, D., and Weinstein, A. A.; Treatment of 
Angina Pectoris and Congestive Failure by Total Ablation of the Normal Thyroid. 
Am. Heart Jour., 10, 596-604, 1935- 

® Bourne, G., and Ross, J. P. : Thyroidectomy for the Relief of Cardiac Pain. Lancet, 2, 
815-817, 1938. 

® Claiborne, T. S., and Hurxthal, L. M. : Results of Total Thyroidectomy in Heart Dis- 
ease. New Eng. Jour. Med., 216, 411-417, 1937. 

258 



Volume 113 
Number 2 


TOTAL THYROIDECTOMY 


Clark, R. J., Means, J. H., and Sprague, H. B. : Total Thyroidectomy for Heart Dis- 
ease. New Eng. Jour. Med., 214, 277-295, 1936. 

Cutler, E. C. : Total Thyroidectomy for Heart Disease. Minn. Med., 18, 421-436, 1935. 
Cutler, E. C., and Schnitker, M. T. : Total Thyroidectomy for Angina Pectoris. An- 
nals OF Surgery, ioo, 57S-605, 1934. 

Dinnerstein, Af., Weeks, C., Woodruff, I. O., and Tilley, A. R,: Total Thyroidectomy 
in Angina Pectoris and Congestive Failure. Am. Jour. Surg., 36, 421-442, 1937. 
Dublin, L. I. : Statistics of Diseases of the Coronary Arteries. Diseases of the Coronary 
Arteries and Cardiac Pain, ed. by Robert L. Levy. Chapter VII. New York, 1936, 
The Macmillan Company. 

Eppinger, E. C., and Levine, S. A. : Angina Pectoris : Some Clinical Considerations with 
Special Reference to Prognosis. Arch. Int. Med., 53, 120-130, 1934. 

Gilligan, D. R., Volk, Af. C., Davis, D., and Blumgart, H. L. : Therapeutic Effect of 
Total Ablation of Normal Thyroid on Congestive Heart Failure and Angina Pectoris. 
Arch. Int. Afed., 54, 746-757. 1934- 

Hertzler, A. : Evaluating the Results of Total Thyroidectomy in Cardiac Disturbances. 
Am. Jour. Surg., 29, 342, 1935. 

Kennedy, W. R. : The Treatment of Congestive Heart Failure and Angina Pectoris by 
the Complete Removal of the Normal Thj'roid Gland. Canad. Afed. Assn. Jour., 30, 
610-614, 1934. 

Levine, S. A., Cutler, E. C., and Eppinger, E. C. : Thyroidectomy in the Treatment of 
Advanced Congestive Heart Failure and Angina Pectoris. New Eng. Jour. Med., 
209, 667-679, 1933- 

Levine, S. A., and Eppinger, E. C. : Further Experiences with Total Thyroidectomy in 
the Treatment of Intractable Heart Disease. Am. Heart Jour., 10, 736-761, 1935. 
AfeCreery, John A. : Total Thyroidectomy for Congestive Heart Failure and Angina 
Pectoris. Annals of Surgery, 103, 136-142, 1936. 

Mixter, C. G., Blumgart, H. L., and Berlin, D. D. : Total Ablation of the Thyroid for 
Angina Pectoris and Congestive Heart Failure. Results of Eighteen Months’ Ex- 
perience. Annals of Surgery, ioo, 570-577, 1934. 

Ochsner, A., and DeBakey, Af. ; The Surgical Treatment of Coronary Disease. Surgery, 
2, 428-455, 1937. 

-^Parsons, W. H., and Purks, W. K. : Total Thyroidectomy for Heart Disease. An- 
nals OF Surgery, 105, 722-732, 1937. 

Phillips, J. R., and Afilliken, G.: Total Thyroidectomy in the Treatment of Angina Pec- 
toris. Am. Jour. Surg., 43, 125-126, 1939. 


259 



CHRONIC GASTRIC ULCER, IN CHILDHOOD, TREATED 

SURGICALLY 

George B. Logan, M.D. 

FELLOW IN FEDIATIIICS, THE MAYO FOUNDATION, 

AND 

Waltman Walters, M.D. 

DIVISION OP BUnOEIIV, THE MAYO CLINIC, 

Rochester, Minn. 

Chronic gastric ulcer is a comparatively rare disease in children. 
Proctor^ from this clinic reported one instance of chronic gastric ulcer in a 
child encountered in a series of approximately i,6oo cases of chronic gastric 
ulcer during the years 1906 to 1924. He collected ii other cases from the 
literature. Foshee,- in 1932, found six other reported cases and added one 
of his own, making a total of 19 cases. Since that time, 15 other case reports 
have been found in the available literature.* All of these children were 14 
years of age or younger. They had had symptoms for at least two months 
or their ulcers showed pathologic evidence of chronicity (Case 15, Colson, 
Table I). These criteria are similar to those of Proctor^ and Foshee.” 
Pathologic reports were not available in some cases as operative treatment 
had not been necessary in all instances. The acute ulcer of the neonatal and 
early period of infancy is excluded from consideration here. 

At the Mayo Clinic, from 1924 to 1939, inclusive, there have been seen 
approximately 2,000 cases of chronic gastric ulcer, in only one of which was 
the subject a child. Duodenal ulcer has been observed more frequently among 
children than has gastric ulcer. This is in keeping with the general frequency 
of the two types of ulcer."* 

The etiology of gastric ulcer in childhood remains the same unsolved and 
much discussed problem as that which occurs in adult life. In this article we 
will refrain from entering the controversy. 

The diagnosis is often difficult owing, chiefly, to the rarity of gastric ulcer 
in this age-group and to the bizarre symptoms which it produces in children. 
“The most important single factor in the' diagnosis is the realization that 
chronic peptic ulcer occurs in children.”* Chronic digestive disturbances, in- 
definite abdominal discomfort, especially epigastric in situation, anorexia, 
night pain and vomiting should suggest the possibility of peptic ulcer. Chronic 
constipation of varying degrees often occurs. The back pain in the case which 
we are reporting was difficult to account for. This is generally associated with 
a perforating ulcer into the pancreas or into the gastrohepatic omentum,'’ 

Submitted for publication March 21, 1940. 

Rocher,® in 1934, quoting Depiersis, stated that S3 cases of gastric ulcer in child- 
hood had been reported up until that time but he made no distinction between acute and 
chronic ulcers and unfortunately published no references. 
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Table I 

CASES OF CHRONIC GASTRIC ULCER AMONG CHILDREN RECORDED IN THE AVAILABLE LITERATURE SINCE THE 

REPORT OF FOSHEE.2 If)32 




Dura- 






Age tion of 

and Symp- 


Method of 


Author 

Reference 

Sex toms 

Site of Lesion 

Diagnosis 

Therapy 

Robinson. V. P. 

Lancet, 2, 6oo, Sep- 

12 yrs. 3 mos. 

Anterior wall of 

Surg. 

Surg. 


tember 17. 1927 

M. 

stomach, halfway 
between fundus 
and pylorus; 
nearer lesser than 
greater curvature 
(ruptured) . 



Blechmann, G.. 

Nourrisson, 20, 34- 

10 mos. 2 mos. 

Pylorus. 

Roent. 

Med. 

Gutmann, R. A., 
and Nemours- 
Auguste 

37. 1932 

M. 




Oldfield, M. 

Brit. Med. Jour., x. 

13 yrs. 2 yrs. 

Posterior surface 

Roent. 

Med. 


836-837. May 7. 

M. 

close to lesser 




1932 


curvature, 3 in. 
from pylorus. 



Jankelson. T. R. 

Am. Jour. Dis. 

12 yrs. 5 to 6 yrs. 

Lesser curvature. 

Roent. 

Med. 


Child., 44, 162- 

M. 





i6s, July. 1932 

X2 yrs. 7 mos. 

Prepyloric. 

Roent. 

Med. 



F. 




Olper, Leone 

Arch. ital. d. mal. d. 

II yrs. Not 

Pyloric bulb. 

Roent. and 

Surg. 


app. diger., 2, 39- 
Sl, 1933. Abst. 
Zentralbl. £. d. 
ges. Kinderh., 28, 
33S. 1933-1934 

M. given 


surg. 


Sainz, de les 

An. Hosp. de San 

5 mos. 4 mos. 

Lesser curvature 

Roent. 

Med. 

Terreros, C.. and 

Jose y Santa 

M. 

near antrum. 



P6tez Moreno, B. 

Adela., s, 285-294, 
I933-X934: and 
Arch, espan. de 
pediat., 18, 522- 
534, September. 






1934. 





Rocher, H. L.s 

Rev. franc de 

8 yrs. 4 yrs. 

Anterior superior 

Roent. and 

Surg. 


pediat., 10, 218- 
224. 1934 

M. 

wall of pylorus. 

surg. 


Micheli, E. 

Boll. e. mem. Soc. 

13 yrs. I yr. 

Pylorus. 

Roent. and 

Surg. 


piemontese di 

F. 


surg. 



chir., 4. 467-480. 

1 2 yrs. 4 yrs. 

Pylorus. 




1934 

M. 




Toro, N. 

Pediatria, 45, 904- 

10 yrs. ij^yrs. 

Pylorus. 

Clin., surg. 

Surg. 


923, October, 1937 

F. 


and 




II yrs. I yr. 

Pylorus. 

roent. 

Surg. 



M. 




Bertrand. J. C., 

Arch, argent, de 

12 yrs. 2 yrs 

Pylorus. 

Roent. and 

Surg. 

Messina, 

pediat., 8. 990- 

F. 


surg. 


Bernardo, and 

996, 1937. Abst. 





de la Fare, 

Zentralbl. f, d. 





Mauricio 

ges. Kinderh., 34. 
348, 1937-1938 





Webster. Reginald 

Med. Jour. Austral., 

4 mos. 3 mos. 

Posterior wall at 

Necropsy* 



I, 1061-1062, 1938 

M. 

pylorus. 


Colson, Cade. R., 

Lyon. m6d., 162. 35- 

14 yrs. Few hrs.f Prepyloric (rup- 

Surg. 

Surg. 

and Soustelle 

37. July 10, 1938 

M. 

tured). 


♦ Recovery occurred in all cases except that reported by Webster, 
t Ulcer indurated at operation. 
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but in our case there was no perforation. Low abdominal pain as observed in 
the case reported is another bizarre symptom for which we can offer no 
explanation. Hematemesis, melena or both are very suggestive of peptic ulcer. 
The roentgenologic picture is characteristic.® Whereas the latter statement 
is generally true, Eusterman and Balfour'* stated that a competent roentgenolo- 
gist can demonstrate g6 per cent of gastric ulcers, Kennedy" and Armingeat® 
have reported instances in which the surgeon could not substantiate the roent- 
genologist’s report of ulcer hut in which he found appendiceal inflammation. 
However, in both of these cases, the stomach and duodenum were examined 
without being opened. Gastroscopic examination should he carried out in 
doubtful cases. 

It is generally agreed that the treatment for gastric ulcer is medical, ex- 
cept in cases in which there is perforation, suspicion of malignancy or failure 
of a medical regimen. In these latter cases, surgical treatment is indicated. 
Since the medical regimen is essentially the same for children as for adults,®’ 
it will not be discussed here. 

Case Report. — A white girl, age 12, was referred to the clinic. March 21, 1939, 
because of abdominal pain, vomiting and melena. The mother was considered “nervous” 
and was moderately deaf. The family history otherwise was not remarkable. The pa- 
tient had always been considered to be a “nervous child.” She had had measles, mumps, 
pertussis and chickcnpo.x. She had had a tonsillectomy and adcnoidectomy performed, 
two years previously. 

During the year preceding admission, the patient had had some intermittent backache 
and abdominal pain. The abdominal discomfort apparently had been worse during the 
few months preceding registration at the clinic, and the backache, during the three weeks 
preceding admission. During the week previous to examination, the abdominal pain had 
been more severe and cramp-like, and was often worse in the lower part of the abdomen. 
No relation of pain to eating or to bowel movements could be determined. She had been 
given a cathartic once without its affecting the symptoms. During the two days before 
admission, she took very little orally, and had vomited dark brown to black material on 
three occasions. Her stools were black. At no time was there gross blood in either the 
stools or the vomitus. 

Physical Examimiion . — The patient was a tall, thin, undernourished girl, with com- 
paratively dry skin and mucous membranes. She was in no distress. The oral tempera- 
ture %vas 99.8° F. (37.7° C.) and the pulse rate was 80. Blood pressure 130/78. The 
contour of the abdomen was flat. There was no spasm, mass or tenderness. Rectal 
examination was essentially normal, as was the rest of the examination. 

The urine was normal. The concentration of hemoglobin was 12.6 Gm. per 100 cc. ; 
erythrocytes 4,410,000; leukocytes 6,700, 27 per cent lymphocytes, 17 per cent monocytes 
and 56 per cent neutrophilic leukocytes. The flocculation test for syphilis and the tuber- 
culin tests, which were made with first and second strengths of purified protein deriva- 
tive, gave negative results. Blood urea 34 mg. per 100 cc. Both the benzedine and the guaiac 
tests for occult blood in the stool were positive. Roentgenograms of the thorax and of 
the dorsolumbar spine were normal. Fluoroscopic and roentgenologic examination of 
the stomach revealed what was interpreted as an ulcer on the lesser curvature. On re- 
examination, it was determined that there was an ulcer, 1.5 cm. in diameter, situated 
just below the angle. Gastroscopic examination revealed a lesion on the lesser curvature 
of the stomach which appeared to be of an infiltrating type, and, hence, one which might 
be malignant. 

Because of the chronic, hemorrhagic nature of the lesion, and the possibility that the 
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lesion was malignant, an exploratory operation was decided upon, and was performed 
March 31, 1939 (W. W.). 

Operation. — ^The stomach and duodenum were exposed through a midline incision. 
There was an ulcer situated on the lesser curvature in the region of the incisura with a 
crater, about 1.5 cm. in diameter, surrounded by regions of inflammation and induration 
of about equal size. A segmental excision of a portion of the stomach including the ulcer 
was made with the electrocautery, going well beyond the regions of inflammation and 
induration. The opening in the stomach was closed with chromic catgut and silk and 
was protected with omentum. The pyloric sphincter was divided longitudinally down to 
the mucous membrane, retracting the peritoneum and pyloric muscle laterally and cov- 
ering the area with a portion of the gastrocolic omentum. At the conclusion of the 
operation, the appendix, which showed chronic inflammation w'ith fibrosis, was removed. 
The pathologic examination of the portion of stomach removed showed a subacute hem- 
orrhagic gastric ulcer, 2x1x5 Mm. in size. The appendix showed chronic inflammatory 
changes with submucous fibrosis. 

The patient’s postoperative course was uneventful. She was given the postoperative 
diet and treatment that is usual for gastro-entcrostomy.^^ On the eighth day after 
operation, the concentration of hemoglobin was 9.7 Gm. per 100 cc. Erythrocytes 
3,580,000 ; leukocytes 6,000. Ferrous sulfate 9 gr. (0.6 Gm.) per day was administered. The 
patient was discharged on the twenty-first day after operation. 

The patient was reexamined four months after operation. She complained only of 
occasional slight abdominal pain which appeared if she ate excessive amounts of food. She 
had gained 3.3 lbs. (1.5 Kg.) and otherwise had remained well. Six months after 
operation, she was feeling very well and had had very little abdominal discomfort. She 
had, however, lost 4 lbs. (1.8 Kg.) since her previous visit. A program for rest was 
outlined. One month later, she was seen again, at which time she had regained her lost 
weight, but her weight was still, approximately, 25 per cent below normal. She had no 
complaints. Continuation of the program of rest was advised. 
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An examination of the medical literature available indicates that hy- 
drocele of the femoral canal is an uncommon condition. Only five authentic 
cases were found, although a few additional reports might belong in this 
classification. 

Probably the earliest reference to the condition was that made by Sir 
Astley Cooper, ■'* in 1S44, when he wrote: “Dr. Monro, jun., mentions an 
instance of an hydatid tumor which was removed from the upper and inner 
part of the thigh, which might easily be mistaken for hernia; and he gives 
another example of it from Desault, who found it transparent when a candle 
was brought near to it, and that he could draw it from the crural arch so as 
to leave a space between the tumor and the abdomen, which proved that it was 
not formed from it.” These two, however, can liardly be accepted as authen- 
tic cases of hydrocele of the femoral hernial sac. 

Erdman,® without reporting any cases of this type, mentioned that “a 
small tab of inflamed omentum with serous exudate simulating hydrocele” is 
“frequently” present in femoral hernial sacs; and Babcock^ wrote: “Cysts of 
the femoral canal are rare, irreducible and without impulse. They may be 
difficult to diagnose from an irreducible hernia without exploratory incision.” 
These authors may liave recognized the condition under discussion. 

In 1892, the first proved case noted in the literature was reported by 
Marcy,® as follows : “Cystic dilatation of a portion of the hernial sac may form 
a complication. I have very recently operated upon a woman of about 40 
years of age who had suffered from femoral hernia for 12 or 13 years, much 
of the time wearing a truss. A portion of the tumor became irreducible, and 
the truss could not be tolerated. The sac was thick-walled, and the lower 
portion was occluded and filled with serum, making a tumor the size of 
an egg.” 

DeGarmo,'* in 1907, commented that the neck of a femoral hernial sac is 
narrow, becomes tough and thickened, and, if a truss has been worn, may be 
closed off completely. “A sac that has been closed off in this manner is quite 
likely to take on a condition of hydrocele, and, as it occupies the exact site of 
the former hernia, is very likely to be mistaken for irreducible femoral hernia.’ 
He illustrated such a case by a drawing made from a patient. The “cyst” 
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was in the distal end of the sac and the “hernia proper was in the upper part 
of the sac and easily reduced.” 

In 1927, Bailey- reported a case of “Hydrocele of a Femoral Hernial Sac;” 
A woman, age 58, who had a femoral hernia of 14 years’ duration, developed 
ascites and cardiac decompensation. After several months of treatment, the 
ascites disappeared, but the sac remained filled with fluid. It was aspirated 
and the contents subsequently became infected, requiring incision and drainage. 
The wound healed in two weeks and “the patient left the hospital with no sign 
of the femoral hydrocele.” 

In 1934, Rives’^ reported two cases. The first was that of a colored 
■woman, age 33, with an asymptomatic tumor in the right groin. It had grad- 
ually enlarged to the size of a “hen’s egg” during the previous five years. 
At operation, a thin-walled cyst containing translucent fluid was found. Ii 
communicated with the peritoneal cavity through the femoral ring. His 
second case was that of a colored woman, age 43, who had a mass in the left 
groin, of three years’ duration, that had also gradually enlarged to the size of 
a “hen’s egg.” Some slight pain was associated with it at first but it later 
became painless. At operation, a thin-walled cyst, which communicated with 
the peritoneal cavity through the femoral canal, was found. 

Three proved cases of hydrocele of a femoral hernial sac were seen recently 
on the Surgical Service of the University of California Hospital. 

CASE HEPORTS 

Case I. — Mrs. M. E. S., age 49, entered the University of California Hospital, 
April 3, 1938. She had had a small, firm lump in her left groin for about ten months. 
It was associated with a dragging pain which was relieved by reclining. In the left 
femoral region w'as a small, firm, tender, irreducible mass, 2.0X1.5X1.0 cm, in size. A 
diagnosis of femoral hernia containing incarcerated omentum was made before operation. 

Operation . — April 4, 1938: Under nitrous oxide anesthesia, a left inguinal incision 
was made. Immediately below the inguinal ligament a rounded, fatty mass, about two 
centimeters in diameter, was found. Further dissection showed it to be a small hydrocele 
covered by a thin layer of fat. It w'as opened and found to contain thick yellowish fluid. 
The sac was lined with a smooth shining membrane. The neck of the hydrocele was 
dissected through the femoral canal, beneath the inguinal ligament, to its attachment to 
the parietal peritoneum. It was not possible to demonstrate a communication between 
the lumen of the sac and the peritoneal cavity. The attachment was divided and trans- 
fi.xed, and the femoral canal obliterated with sutures. The patient’s postoperative course 
was uneventful and she was discharged on the eleventh day after operation. The 
pathologist reported that the specimen of the wall of the hydrocele was a “mesothelial- 
Hned sac.” 

Case 2. — Mrs. M. C. H., age 48, entered the University of California Hospital, 
May 17, 1938. She complained of swelling in the right groin of 15 years’ duration. At 
first it was about 3X2 cm. in size, but had increased gradually until about a j^ear before 
her entry to the hospital, when it began to enlarge rapidly. For a short time, working 
or walking had caused it to become tender and painful. Examination showed a super- 
ficial mass, about 10X6X2 cm. in size, in the right groin. It was soft, rounded, fluctuant, 
freely movable, not tender, and seemed to be loosely attached to the deeper structures. 
It did not vary in size with coughing or straining. The diagnosis was somewhat uncer- 
tain, but a lipoma was thought most likely and an incarcerated hernia was considered 
possible. 
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Operation . — May 17, 1938; Under local anesthesia, an incision three inches long was 
made directly over the mass, which presented as a bluish, lobulated cyst. The hydrocele 
was dissected to the neck that entered the femoral canal. It was opened and found to 
contain yellow fluid, similar to that seen in hydrocele in the male. The fluid was evacu- 
ated and the neck dissected to its communication with the peritoneal cavity where it was 
divided and ligated. The femoral canal was obliterated with sutures. The patient left 
the hospital on the tenth postoperative day after an uneventful convalescence. 

Case 3. — Mrs. M. M. R., age 37, entered the University of California Hospital, 
April 17, 1939. She complained of a swelling in the right groin of nine months’ duration. 
During the previous four months it had increased in size and had been sharply painful 
at times. There had been occasional nausea but no vomiting. A small, firm mass, about 
two centimeters in diameter, was seen on the right side of the junction of the lower 
and middle thirds of the inguinal ligament. It was slightly tender and gave a slight 
impulse on coughing. It could not be reduced. 

Operation . — April 18, 1939: Under local anesthesia, an incision was made above the 
right inguinal ligament. Just below the inguinal ligament there was a slightly irregular 
cystic mass about two centimeters in diameter, which was attached by a narrow neck 
through the femoral canal to the peritoneum. The external oblique muscle was opened, 
the femoral canal was exposed from above, and the mass was reduced through the femoral 
ring by traction from above. The cyst was opened and found to contain a small amount 
of straw-colored fluid. The lining was smooth and shining and communicated with the 
peritoneal cavity through a long narrow neck. The sac was dissected free of areolar 
tissue and closed with a suture at the neck. The hernia was repaired from above 
Poupart’s ligament in the usual manner. The patient was discharged from the hospital 
on the fifteenth day after operation, with the wound healed. 

Discussion . — To explain the occurrence of femoral hydrocele, it seems 
necessary to suppose the presence of a potential or actual femoral hernial sac 
or an embryologic peritoneal rest. An explanation of the appearance of the 
fluid is not easy. As Rives said — “the fluid rather than the hernia needs 
explanation, and no explanation is entirely satisfactory.” He seemed to feel 
that the fluid from the peritoneal cavity might have gravitated to the pre- 
formed pouch and have been trapped there by adhesions across its narrow 
neck. Such a mechanism must certainly have produced the hydrocele in 
Bailey’s case, in which the patient was known to have had a femoral hernial 
sac and to have had ascites. The additional factor of trauma, such as that 
caused by a truss in Marcy’s and DeGarmo’s patients, was not present, so far 
as is known, in our cases or those of Rives. Erdman suggested the factor of 
“inflammation.” The possibility that the occlusion or isolation of the sac 
might in some cases be congenital is suggested by our cases, particularly the 
first. The accumulation of fluid in such an isolated sac would appear to be 
similar to that which occurs in the hydroceles of the cord and scrotum in the 
male and of the canal of Nuck in the female. 

The diagnosis of hydrocele of the femoral hernial sac is not likely to be 
made before operation because of the rather frequent occurrence of incar- 
cerated omentum in femoral hernia. Recognition at operation requires no 
particular consideration, however, except perhaps to note that the hydrocele 
should be approached from below the inguinal ligament. 

Summary. — Eight cases of femoral hydrocele are reported, five from the 
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available literature and three from our clinic. Two possible cases noted by 
Sir Astley Cooper, and references to somewhat similar conditions in other 
writings are also mentioned. 

The factors involved in the formation of femoral hydrocele are discussed 
briefly without definite conclusion, but with the feeling that, in the authors’ 
cases at least, congenital alterations were most likely present. 
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The treatjient of epidermoid carcinoma of the extremities inevitably 
involves a decision in regard to the treatment of regional lymph nodes. This 
decision must be based upon the presence or probability of development of 
metastatic involvement. It is the purpose of the present study to determine 
what characteristics of the primary lesion are associated with the probability 
of metastases. The accuracy of clinical appraisal of node involvement, and 
the efficacy of the methods of treatment of metastases when they are present, 
have also been investigated. 

Tin’s analysis is based upon the cases of epidermoid carcinoma observed 
at the Massachusetts General Hospital during the years 1922-1937, at the 
Huntington Memorial Hospital during the years 1915-1937, and at the Pond- 
ville Hospital during the years 1927-1937. The study is not primarily an 
end-result stud3^ Untraced cases have been omitted as inconclusive. In gen- 
eral, cures have been followed for at least three years after the last treatment 
was given. 

Etiology . — The location, age, and sex incidence, and delay from onset to 
treatment are shown in Table I. 

Table I 




AGC 

AND SEX 

INCIDENCE 

Median 

Average Delay 

No of 

Location 

Males 

Females 

Youngest 

Oldest 

Age 

to Treatment 

Cases 

Finger and hand 

20G 

78 

29 

95 

67 

1.7 years 

284 

Arm 

21 

20 

31 

92 

65 

1.7 years 

41 

Foot 

23 

9 

13 

79 

55 

1 8 years 

33 

Leg 

35 

38 

21 

80 

57 

2 8 years 

73 


— 

— 





— 

Totals 

28s 

145 





430 


It should be noted that males predominate over females in carcinoma of 
the finger, hand, and foot. There is no significant difference in incidence be- 
tween males and females in carcinomata of the arms and legs. The average 
delay to treatment is a year longer in carcinoma of the leg than in the other 
groups. It is noteworthy that the median age incidence is ten years younger 
in carcinoma of the lower extremity than in carcinomata of the upper 
extremity. 

Submitted for publication February 2, 1940. 

268 



Volume 113 
Number 2 


EPIDERMOID CARCINOMA 


A high percentage of the patients (45 per cent) gave a history of pre- 
existing lesions (Table II). Senile keratoses preceded the development of 
cancer in 63 instances. Arsenical keratoses were present in 14 cases. Injuries 
or scars preceded the development of cancer in 36 cases. In addition to 
cancerous degeneration of traumatic scars, there were 23 cases with cancer 
developing in the scar of the burn. Radiation dermatitis was present as a 
precancerous lesion in ten cases, and tar dermatitis was present in four cases. 
Chronic osteomyelitis sinuses were recorded in 1 1 cases, and varicose ulcers 
in 1 1 cases. In two cases, postphlebitic ulcers underwent cancerous degenera- 
tion. A few patients definitely traced their cancers to preexisting skin con- 
ditions such as eczema, psoriasis, nevus, lupus, or gumma. Callus or clavus 
preceded cancer in three cases, and decubitus ulcer in two cases. 

Table II 

NATURE OF PRECANCEROUS LESIONS 


Precancerous Lesion 

Hand and Finger 

Arm 

Foot 

Leg 

Total 

Keratosis 

S9 

2 

2 

0 

63 

Arsenical keratosis 

10 

0 

I 

3 

14 

Injury and scar 

— 23 

2 

s 

6 

36 

Bum scar 

s 

7 

2 

9 

23 

Radiation dermatitis 

8 

0 

0 

2 

10 

Tar dermatitis 

3 

I 

0 

0 

4 

Osteomyelitis sinus 

0 

I 

I 

9 

II 

Varicose or postphlebitic ulcer 

0 

0 

I 

12 

13 

All others 

8 

2 

s 

4 

19 

Totals 

II 6 

IS 

17 

4S 

193 


Treatment . — The treatment of the local lesion was chiefly surgical. Radia- 
tion was successfully employed in many of the smaller lesions, often without 
pathologic confirmation of the diagnosis. Undoubtedly, many of the failures 
were due to inadequate treatment, and most of these patients were subse- 
quently cured by surgery. 

Carcinoma of an extremity should be locally curable in all cases, provided 
the treatment employed is sufficiently radical. Failure of local cure is pri- 
marily due to failure to appreciate the gravity of the process and the extent of 
the disease. Failure of local cure may also be attributable to the presence of 
remote, incurable matastases which makes the employment of radical meas- 
ures futile, to refusal of the patient to submit to radical surgery, or to pre- 
carious general condition of the patient which may contraindicate appropriate 
local treatment. Table III presents the cases of known failure of cure of the 
local lesion. 


Table III 

FAILURE OF LOCAL CURE 


Location 

No. of Cases 

Known Failure 
of Local Cure 

Finger 

Hand 

30 

3 

Arm 



Foot 


4 

Leg 

46 

3 

4 

Totals 

332 

32 
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Carcinoma of the Finger. — There were 33 cases of carcinoma of the finger, 
3 (9 per cent) of whom presented or developed axillary node-metastases. 
All 3 presented large lesions, in 2 cases of long duration and of low-grade. 
One case was of short duration and grading was not carried out. 

Carcinoma of the Hand. — Of the 205 hand carcinomata in which informa- 
tion is available, 30 (15 per cent) had or developed metastases. Eighteen of 
these patients had the lesion graded, of which 9 were of low grade, and 
9 were of higher grade. Twenty-seven of 28 lesions were large, only i 
was small ; 22 were of long duration, and 6 were of short duration. It is 
evident that the likelihood of node involvement increases with higher grades 
of malignancy, and with larger lesions and those of long duration. Only 2 
patients without palpable lymph nodes on admission subsequently developed 
regional metastases. Both of these lesions were of high grade; i was small, 
and I was large. In one of these cases there was failure to control the local 
process as well. Neither patient was submitted to regional dissection, and 
both died. 

Carcinoma of the Arm. — There were 27 cases of carcinoma of the arm 
in which information is available, of which 7 (26 per cent) presented re- 
gional metastases. All were large lesions of long duration, and the 4 which 
were graded were all of high grade malignancy. 

Carcinoma of the Foot. — There were 24 cases of carcinoma of the foot in 
which information is available. Ten of the patients (41 per cent) with car- 
cinoma of the foot presented regional lymph node involvement; and in all 
these cases the nodes were clinically enlarged on admission. Of the lesions 
with positive nodes, 7 were graded, and all proved to be of high grade of 
malignancy. Five were of short duration, and 5 were of long duration ; 
7 were large, and 3 were small. It is evident the size and duration here 
do not play such a conspicuous part in determining the likelihood of metas- 
tasis ; while higher grades of malignancy seem to be of considerable importance. 

Carcinoma of the Leg. — There were 46 cases of carcinoma of the leg in 
which information is available. Sixteen patients presented involvement of the 
regional nodes (36 per cent), and in all these cases the nodes were involved 
on admission to the hospital. Of the lesions associated with involved nodes, 
12 cases were graded, of which 4 were low grade, and 8 were high grade; 
12 were of long duration, and 4 were of short duration. Fourteen lesions 
were large, and 2 were small. Grade, size, and duration are all important 
in determining the probability of metastasis. 

In summary of these groups of cases, it is evident that grade of malig- 
nancy, size, and duration of the lesion all have significant bearing on the 
likelihood of development of regional node involvement. 

Table IV presents the incidence of regional node metastases from primary 
carcinoma in the various areas. 

Clinical Appraisal of Lymph Node Involvement. — In the following analy- 
sis, nodes were considered to be free from metastasis when they showed no 
sign of involvement histologically, or when cure was effected by treatment of 
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the local lesion alone. Likewise, nodes were considered to be involved when 
they showed histologic evidence of metastasis, or when in advanced stages of 
the disease the clinical diagnosis of metastasis was obvious. 

Table IV 

INCIDENCE OF LYMPH NODE INVOLVEMENT 


Percentage of 

Location No. of Cases Node Metastasis Node Metastasis 

Finger 33 3 9 

Hand 205 30 IS 

Arm 27 7 26 

Foot 24 10 41 

Leg 46 1^ 36 

Totals 33S 66 


Among 154 patients with carcinoma of the upper extremity associated with 
nodes less than i cm. in diameter, actual metastasis was present or developed 
in 16 cases (ii per cent), and was absent in 138 cases. When nodes i to 
2 cm. in size were present at the time of dissection, 5 cases (20 per cent) 
presented actual metastatic involvement, while 20 cases proved to be free 
from axillary disease. When nodes over 2 cm. in size were present they 
proved to be involved in 25 cases (86 per cent) and uninvolved in only 4 cases. 

In the cases of carcinoma of the lower extremity, of 35 cases without 
appreciably enlarged nodes, metastasis was present in 5 (14 per cent). Fif- 
teen patients presented nodes i to 2 cm. in size, and among these, metastases 
were present in 9 cases (60 per cent). Eighteen patients presented nodes 
over 2 cm. in diameter, and 17 of these harbored metastases. One patient who 
at the time of groin dissection proved to be free from metastasis, subsequently 
developed fatal recurrence in the groin area. The incidence of metastatic 
involvement in relation to the size of lymph nodes is shown in Table V. 

Table V 

INCIDENCE OF METASTATIC INVOLVEMENT IN RELATION TO SIZE OF LYMPH NODES 


Location 

Size of Nodes 

No. of Cases 

No. of Cases 
with Metastases 

Percentage 
with Metastases 

Axillary 

.... o-i cm. 

154 

16 

II 

Axillary 

.... i~2 cm. 

25 

5 

20 

Axillary 

.... Over 2 cm. 

29 

25 

86 

Inguinal 

.... o-i cm. 

35 

5 

14 

Inguinal 

i~2 cm. 

IS 

9 

60 

Inguinal 

.... Over 2 cm. 

18 

17 

94 

Epitrochlear 

.... o-i cm. 

15 

3 

20 

Epitrochlear 

.... 1-2 cm. 

II 

8 

72 

Epitrochlear 

.... Over 2 cm. 

7 

7 

100 

Totals 

.... 

309 

95 



There is a definite possibility of metastatic involvement even when nodes 
are impalpable or small, and when nodes are larger than i cm. the probability 
of metastasis is greatly increased. The relatively low incidence of involvement 
in axillary nodes i to 2 cm. in size (20 per cent) is probably due to the 
inflammatory enlargement of nodes in many instances of hand carcinoma with 
infected ulcerations. It is evident that clinical appraisal of lymph node size 
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and involvement is more accurate in examination of the groin than it is in 
examination of the axilla. 

Only one patient in the entire series developed metastasis to the popliteal 
lymph node area, and in this patient the involvement was clinically obvious, 
and recurrent disease proved to be fatal notwithstanding dissection. 

Epitrochlear lymph nodes were described in 33 cases. The nodes were 
less than i cm. in size in 15 cases, of which only 3 (20 per cent) showed 
metastases. In ii cases the nodes were i to 2 cm. in size, and of these, 8 
(72 per cent) harbored metastases. Seven cases presented nodes over 2 cm. 
in size, and all proved to be cancerous. The statistics indicate that dissection 
should be carried out in any case in which the nodes in this area are palpable. 

Efficacy of Lymph Node Dissection . — There was no fixed policy in regard 
to management of the regional lymph nodes. In most cases, small lesions 
without palpable regional lymph nodes received no primary treatment directed 
to the nodes. These cases were kept under observation, and later dissections 
were carried out if nodes appeared. Patients with more extensive local le- 
sions were often subjected to primary dissection of tbe regional nodes, even in 
the absence of palpable metastatic involvement, as a prophylactic procedure. 
The dissections were usually performed at the same time as treatment to the 
primary lesion, and in other cases deferred for a few weeks. The dissections 
varied from simple excision of involved nodes to a block dissection of the 
entire lymph node drainage area. 

In attempting to appraise the efficacy of lymph node dissection, it is ar- 
bitrarily assumed that patients \vho were free from any evidence of disease 
for two years or longer after treatment represented a “cure.” This is desira- 
ble because otherwise it would be necessary to exclude as inconclusive a 
considerable number of cases in which the patients were untraced after two 
years and the results in which are of value in the inquiry into the adequacy 
of operation. The statistics, obviously, have no standing as an end-result 
study, and should not be so considered. 

Axillary dissection was performed in 44 cases and the nodes proved to be 
involved in 21 instances. Nine cases were “cured,” ii died of recurrence, and 
I case was untraced and inconclusive. Thus, “cures” were obtained in 45 
per cent of the 20 traced patients in whom axillary metastases were removed 
by lymph node dissection. There was one operative fatality among the cases 
submitted to axillary dissection. 

The epitrochlear area was dissected in 16 cases, and the nodes were in- 
volved in 1 1 of these. One case was untraced and inconclusive, 7 were cured, 
and 3 patients ultimately succumbed probably because of failure to control 
the coincident axillary involvement. 

Supraclavicular dissection was carried out in one case in which the nodes 
were obviously involved, but the patient succumbed to recurrence. 

Groin dissection was performed in 28 instances, and nodes proved to be 
involved in metastases in 14 of these. Two patients were untraced, and hence 
incoiTclusive ; 2 were cured, and 10 developed recurrence notwithstanding 
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dissection. Eight of these lo represented delayed cases, in which dissection 
was not part of the original plan of treatment, but in which subsequent devel- 
opment of obvious clinical metastasis necessitated the operation. One patient 
who was submitted to a second groin dissection for recurrence was “cured.” 
There was one operative fatality in the group submitted to groin dissection, 
who died as a result of acute cholecystitis which developed during the 
convalescence. 

The popliteal area was dissected in two cases. In one of these the nodes 
were involved, and the patient succumbed to recurrence. The case in which 
the nodes were not involved could not be traced. 

Roentgenotherapy was employed in a considerable number of patients with 
node involvement, in which the disease was inoperable or in which the 
patient’s condition did not warrant dissection. In no instance was a cure 
obtained by this means. 

Time of Appearance of Node Involvement. — Knowledge is available in 
regard to appearance time of axillary nodes secondary to hand and arm 
malignancies in 45 cases, and of inguinal nodes secondary to foot and leg 
cases in 23 cases. 

Table VI 

TIME OF APPEARANCE OF NODE INVOLVE.MENT IN RELATION TO DURATION 
OF PRI.MARY DISEASE 



Per Cent of 

Per Cent of 

Metastasis Present After 

All Known 

All Known 

Onset of Primary Lesion 

A-Tillary Nodes 

Inguinal Nodes 

Less than 6 mos 

22 

40 

Less than i yr 

36 

S2 

Less than i8 mos 

48 

S6 

Less than 2 yrs 

73 

60 

Less than 3 yrs 

75 

6 S 

Over 3 yrs 

2 S 

35 


In general, 75 per cent of axillary metastatic involvements, and 65 per 
cent of inguinal metastatic involvements, are present within three years after 
the onset of the primary tumor. Bearing in mind that the mean delay from 
onset to treatment of the primary lesion is 1.7 years in the upper extremity 
cases, and 2.8 years in the lower extremity cases, it is evident that a 2 to 3 
year follow-up period after treatment should permit the detection of prac- 
tically all regional metastases. 

Metastases in Relation to Etiology. — None of the ii patients with car- 
cinoma originating in consequence of chronic osteomyelitis developed regional 
node involvement. There were 7 instances (30 per cent) of metastasis from 
carcinomata originating in burn scars, 4 (30 per cent) from carcinomata in 
varicose ulcers, 3 (21 per cent) from arsenical cancer, and i each in car- 
cinomata originating in lesions of syphilis and lupus. Thus, with the excep- 
tion of osteomyelitis, these precancerous lesions seem to give rise to cancers 
with a considerable likelihood of metastasis formation. 

Duration of Disease in Fatal Cases. — Further knowledge in regard to 
needful follow-up period may be derived from the length of life after treat- 
ment, in cases who succumbed to recurrence. There were 41 cases who died 
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of recurrence of carcinoma of the upper extremity, in whom the time of death 
could be accurately determined. Twenty-three of these were dead within one 
year of treatment, and 37 within two years. Only 10 per cent survived longer 
than two years. Similar data are available in 27 cases of carcinoma of the 
lower extremity. Twenty-three of these patients had died within two years, 
and 26 within three years of the date of treatment. These statistics again 
emphasize that a relatively short follow-up period after treatment is probably 
sufficient for most cases, and that late manifestation of recurrence is 
exceptional. 

Disctissio)i . — Carcinomata of the extremities are, in the main, slowly 
growing, and of a low grade of malignancy. Failure to cure the local lesion 
is frequent and should be avoidable. The likelihood of metastasis is increased 
with longer duration, larger size, and higher grades of malignancy. 

The size of regional nodes is not dependable as a guide to the presence or 
absence of metastasis. Small and inconspicuous nodes may harbor metastases 
in a definite number of cases. These metastases occur chiefly in association 
with large lesions of high grade of malignancy and of long duration. With 
larger nodes the likelihood of metastasis is greatly increased. Metastasis is 
very common in lesions involving the arms, legs, and feet. Metastasis is also 
common when a recognizable precancerous condition has been present for a 
considerable time. The conspicuous exception to this statement is carcinoma 
secondary to osteomyelitis, in which no metastases were observed. 

Axillary and epitrochlear dissections are followed by cure in a considerable 
number of instances in which metastases occur. On the other hand, cures 
following dissection of inguinal metastases are relatively infrequent. It is 
probable that earlier and more thorough dissections would improve the results 
to be secured in these cases. There is insufficient data to permit a com- 
parison of the efficacy of primary with delayed dissection. It is probable that 
if regional lymph node dissection is carried out as soon as node enlargement 
becomes evident the results will be nearly as good as when prophylactic dis- 
sections are employed. The policy of watchful waiting involves frequent and 
conscientious follow-up observation, and depends upon the complete and in- 
telligent cooperation of the patient. 

Lesions which are likely to develop metastases usually present them 
within a few years of the onset of the primary lesion. Late appearance of 
regional metastasis, especially after the eradication of the primary disease, is 
infrequent. Untreated and recurrent cases go on in a matter of a few years 
to a fatal termination, and late recurrence is relatively rare. For these reasons, 
it is perhaps not so necessary to subject these patients to the protracted 
follow-up observation period which is so important in some other types of 
malignant disease. 


CONCLUSIONS 

On the basis of the findings, treatment of the primary lesion must be 
prompt and thorough. Treatment of the lymph node area should be deferred 
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until after extirpation of the primary disease. When enlarged nodes persist 
after removal of the primary growth, regional dissection must be carried out 
as part of the initial treatment. 

Differences of opinion will exist as to whether prophylactic dissection is 
justifiable in the absence of palpable lymph nodes. The high incidence of 
metastasis in carcinomata of the arm, leg, and foot (except for those cases 
associated with osteomyelitis) justifies the performance of prophylactic dis- 
section in these cases, when the lesion is of any considerable extent. Likewise 
the high incidence of metastases in cases originating from a preexisting pre- 
cancerous lesion (again except for osteomyelitis) strongly argues for prophy- 
lactic lymph node dissection. Primary dissection may be omitted in the 
absence of palpable nodes, in carcinomata of the fingers and hand, provided 
that the patient can be kept under close and strict surveillance for at least 
three years. During the first six months after operation, the patient should 
be observed at least once a month. During the next two years probably once 
in two months is often enough. Exceptionally, in poor risk patients, primary 
dissection may be omitted in some of the other groups of patients without 
palpable nodes, when there is opportunity for close surveillance. 

Careful observation should be directed to the epitrochlear region as well 
as to the axilla, in cases with carcinoma of the upper extremity. Dissection 
of this area should be carried out if the nodes are palpable, and axillary dissec- 
tion is indicated in all patients with epitrochlear node metastases. 

REFERENCES 

^Taylor, G. W., and Nathanson, I. T. : Evaluation of Neck Dissection in Carcinoma of 
the Lip. Surg., Gynec., and Obstet., 6g, No. 4, 484-492, October, 1939. 

® Warren, S., and Hoerr, S. O. : A Study of Pathologically Verified Epidermoid Carci- 
noma of the Skin. Surg., Gynec., and Obstet., 69, No. 6, 726-737, December, 1939. 


275 



HYPOPROTHROMBINEMIA: EFFECT OP PERORAL 
AND PARENTERAL ADMINISTRATION OF 
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L. M. Tocantins, M.D., 
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When the value of alfalfa concentrates rich in vitamin K, used in the 
hemorrhagic disease of obstructive jaundice, was discovered, attempts were 
made to purif}^ the extracts and isolate the active principle. As purer con- 
centrates were prepared, insight into the chemical nature of the vitamin 
was rapidl}' obtained. In 1938, Almquist^ pointed out that the then gen- 
erally known properties of the A'itamin indicated it to be a complex un- 
saturated hydrocarbon of low melting point. A little later, McKee and his 
associates- suggested that the vitamin had a quinoid structure. The first 
synthetic compound, shown to have vitamin K activity by Almquist and 
Klose,® was phthiocol (2-methyl, 3-hydrox3'-r, 4-naphthoquinone), isolated 
from the tubercle bacillus, in 1933, by Anderson and Newman. The first 
synthesis of vitamin Kj was by Almquist and Klose,'* who tentatively identi- 
fied it as 2-meth3d-3-phyty]-i, 4-naphthoquinone. Just previous to this, 
Ansbacher and Fernholz'’ reported upon the remarkably high vitamin K 
activity of 2-methyl-i, 4-naphlhoquinone. This quinone has since been 
found to be so mucli more active (about four times as much) than vitamin 
K^' ® that it has led workers” to suggest that one unit of vitamin K activity 
be defined as the antihemorrhagic activity of one microgram of 2-methyI-i, 
4-naphthoquinone. In spite of its high potency, the low solubility of this 
quinone, added to its irritating qualities when given parenterally, have re- 
stricted its usefulness somewhat. Attempts to find a product less irritating 
and more soluble yet retaining the high vitamin K activity of that quinone 
have, so far, proved fruitless. Toxicologic studies in animals have shown 
that the quinone possesses some toxic properties, though to obtain such 
effects amounts considerably higher than the therapeutic dose are required.^” 
The crystalline quinone forms a 3'ellow powder, well soluble in oil but 
soluble only one part in 10,000 of water at room temperature, and in a 
proportion of two and one-half parts to 10,000, if the solution is warmed 
to body temperature 

* Presented before the Philadelphia Academy of Surgery, December ii, 1939- 
Submitted for publication March 29, 1940. 
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Methods . — The quinone* was given to patients perorally in the form 
of corn oil capsules (each containing i mg. of the drug), or intravenously 
in normal saline solution; in the latter case lo mg. of the drug was dis- 
solved in 50 cc. of hot physiologic salt solution just before the injection. 
For convenience, lo mg. quantities were weighed out, placed in dark amber 
glass ampules, sterilized (120° C. for 30 mins, at 15 lbs. pressure), sealed 
and kept in a dark place. When it was desired to use the material the 
contents of one ampule was dissolved in i cc. of absolute ethyl alcohol and 
slowly poured into 50 cc. of warm sterile physiologic salt solution in a flask 
wrapped in black paper. The instability of the drug in watery solution 
makes these precautions desirable. 

Plasma prothrombin was measured by the method of Quick.^^ Each 
reading represents the average of four simultaneous determinations on the 
same specimen. The average of the pooled times of three normal plasmas 
was used as representing 100 per cent prothrombin. Whenever possible 
the same three normal young adults were used for this purpose, blood 
(2.25 cc.) being collected from them regularly three times a week for as 
long a period as two months, continuously. These long periods of ob- 
servation disclosed the fact that some individuals have a prothrombin con- 
centration at a constantly higher (or lower) level than other normal indi- 
viduals, a point to be discussed in greater detail elsewhere. 

Table I 

INTRAVENOUS ADMINISTRATION OF 2 -METHYL-I, 4 -NAPHTHOQUINONE 

Time 





Prothrombin % 

Amt. 

Interval 

Bile 



No. 

Patient 

Diagnosis 

Before 

After 

Given 

Mg. 

(Days =d. 
Hrs. =h.) 

Salts 

Gm. 

Bleeding 

Site 

Remarks 

t 

F. McG. 

Cholecystectomy; 

20 

SS 

2 

3 h. 

0 

Wound 

Bleeding 

2 

M. T. 

bil. fistula 
Carcinomatosis, 

10 

80 

6 

Sd. 

0 

Urin. 

ceased 

3 injections; 

3 

M. C. 

abdominal 

Carcinoma of the 

27 

49 

2 

3 d. 

0 

bladder 

Skin 

bleeding 
stopped after 
1st injection 
Colostomy 

4 

E. G. 

rectum 

Cirrhosis of the 

40 

37 

2 

4 h. 

0 

0 

Ser. bilirubin. 

S 

F. C. 

liver 

Cirrhosis of the 

4 S 

42 

2-5 

2 h. 

8 

0 

2.3 mg. 

No subseq. 

6 

Bar. 

liver 

Carcinoma of 

46 

44 

2 

2 h. 

0 

Ulcer of 

rise, Ser. 
bilirubin =3-0 
Left hospital 2 

7 

Tib. 

tongue 

Lung abscess 

43 

45 

2 

2 h. 

0 

tongue 

0 

days after 

No subseq. 

8 

S. M. 

Fatty liver; 

44 

48 

9 

9 d. 

0 

Gums 

rise 

Ser. bilirubin = 

9 

F. M. 

alcohol, cirrh. 
Lung abscess 

SS 

100 

2 

7 h. 

0 

0 

1.2; 6 inj. 

No rise on oral 


administra- 
tion pre- 
viously 

Results . — In Table I are listed the changes in the plasma prothrombin 
of various patients who received the quinone intravenously. In only three 

* The 2-methyl-i, 4-naphthoquinone in liquid oil, in oil capsules or in powder was 
supplied by Dr. A. Black of the Squibb Research Institute. 

277 



TOCANTINS AND JONES Annals or surgery 

February. 1941 

of these patients was the prothrombin below 30 per cent of normal; in 
two of them (Nos. i and 2) there was a prompt and favorable response 
accompanied by diminution and disappearance of the signs of bleeding, and 
in the third (No. 3), the bleeding diminished, but it was not possible to 
measure the prothrombin until three days after the injection, when a signifi- 
cant rise was observed. A change from 20 to 55 per cent was detected 
as early as three hours after an injection in a patient (No. i) bleeding from 
a wound, following a cholecystectomy. In another patient (No. 9), with 
a lung abscess occupying almost the entire right lung, the plasma prothrom- 
bin increased from 55 to 100 per cent within seven hours after an injection. 



Chart i. — Arrows indicate time of injections. 

Chart I illustrates the increase in the plasma prothrombin after in- 
travenous injection of 2-methyl-i, 4-naphthoquinone in a patient who had 
been vomiting almost continuously for ii days following a celiotomy. Just 
before the administration of the synthetic compound., she had been passing 
large amounts of blood in the urine, as obtained by catheter. Coincident 
with the rise of the plasma prothrombin the bleeding stopped and did not 
recur. In all others listed in Table I the drug was administered intra- 
venously, not on account of the level of the plasma prothrombin or because 
of manifestations of bleeding, but as a test of the power of the drug to laise 
the level of the prothrombin from moderately low concentrations, and as a 
preparation for a surgical procedure or a paracentesis. The plasma pro- 
thrombin in these patients was between 40 and 50 cent, and in none of 
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them was there a significant, immediate or delayed rise after the injections, 
amounting in one patient (No. 8) to as many as six for a total of 9 mg. of 
the quinone 

Chart 2 illustrates the changes in the plasma prothrombin concentration 
in a woman with advanced, alcoholic fatty cirrhosis of the liver. This 
patient during a prolonged hospital stay, not indicated on the table or in 
the chart, received by mouth large amounts of the various potent natural 
vitamin K concentrates as well as the quinone, with or without bile salts. 


u> 



Chart 2. — Effect of perora! (blocked area) and intravenous (arrows) administra- 
tion of 2-niethyl-i, 4-naphthoquinone. At autopsy, it was demonstrated that the patient 
had alcoholic, fatty metamorohosis of the liver. The provisional clinical diagnosis of 
abdominal lymphogranuloma had been made during life. 

“Klotogen” and “Cerophyl,” and as much as 9 mg. of the quinone per day 
was given to the other patients who were refractory to the therapy in the 
usual doses. In patients with suppurative diseases of the lung, a hypopro- 
thrombinemia is an almost constant finding, and it appears that it is only 
with large doses of the vitamin or its substitutes that the deficiency may be 
overcome. 

In the group of patients with hepatocellular disease (Nos. 4, 5 and 8), 
intravenous administration could not, of course, be expected to correct the 
fundamental cause for the hypoprothrombinemia, namely interference with 
production of prothrombin by the liver. Vitamin K therapy, combined 
with plasma or whole blood transfusions, might have been more effective 
in raising the prothrombin level in this group, the introduced blood supply- 
ing materials other than vitamin K required for the production of prothrom- 
bin. With one exception, none of these patients exhibited any signs of 
bleeding even during or after extensive operations {e.g., resection of the 
sigmoid). In this group the blood prothrombin level does not seem to 
constitute as sensitive an indicator of a tendency to bleed as in the hypo- 
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prothrombinemias due to a vitamin K deficiency. The possibility remains 
that the 40-50 per cent levels found in this group do not truly express the 
amount of plasma prothrombin in these patients ; the method employed for 
measuring prothrombin may be influenced by qualitative changes in this 
substance and thus yield, sometimes, a confusing result. 

There were no manifestations at any time that could be interpreted 
as toxic effects of the drug. A few patients complained of a burning sensa- 
tion along the course of the vein while the .injection was being given. 

Table II 

ORAL AD^^rNrSTRATION OF 2-METIIYL-t. 4-NAPimiOQUIN'O.S'E 


Prothrombin % 


No. 

Patient 

Diagnosis 

Before 

After 

I 

J. M. 

Incomplete abor- 
tion 

22 

78 

2 

R. M. 

Obstructive 

jaundice 

as 

200 

3 

Tib. 

Lung abscess 

40 

43 

4 

S. M. 

Fatty liver; 
alcohol, cirrh. 

48 

44 

S 

R. C. 

Abdominal lymph- 
ogranuloma 

4 S 

47 

6 

E. P. 

Portal cirrhosis 

22 

36 

7 

E. P. 

Portal cirrhosis 

36 

SO 

8 

C. B. 

Care, rectum; 
liver metast. 

as 

43 

0 

C. H. 

Care, liver; 
metastatic 

24 

100 

10 

G. C. 

Coronary art. dis. 

S 7 

90 

II 

A. R. 

Prostatectomy; 
hyper, prostate 

SO 

93 

12 

E. M. 

Gastric resection 

10 

90 

13 

L. W. 

Cholecystotomy ; 
cholelithiasis 

22 

100 

14 

F. C. 

Portal cirrhosis 

37 

48 

15 

N. C. 

Cholecystectomy; 

cholelithiasis 

SO 

70 

16 

H. H. 

Gastrocolic fistula 

40 

120 

17 

F. N. 

Care, rectum; 
metast. liver 

60 

SS 

18 

E. G. 

Cirrhosis of liver 

4a 

43 

19 

F. M. 

Lung abscess 

4 S 

SS 

20 

Baby B. 

Hemorrh. disease; 
newborn 

<i 

100 


Amt. 

Given 

Time 

Interval 

Bile 

Salts 

Bleeding 


Mg. 

Days =d. 

Gm. 

Site 

Remarks 

6 

3 d. 

0 

Menor- ^ 

Bleeding 

4 

2 d. 

0 

rhagia 

Skin hem- 

abated before 
D. and C. 

• Bleeding 

8 

4 d. 

0 

atoma 

0 

ceased 

No subseq. rise 

30 

10 d. 

14 

Gums 


7 

7 d. 

10 

Skin 

Provis. diag- 

7 

7 d. 

4 

Skin 

nosis 

Ser. 

21 

7 d. 

0 

Skin 

bilirubin =23 
Ser. 

S 4 

17 d. 

0 

0 

bilirubin =26 
No unusual 

4 

4 d. 

0 

0 

bleeding at 
oper. 

Ser. 

4 

4 d. 

0 

Bowel 

bilirubin = 22 
Bleeding 

27 

9 d. 

0 

Wound 

stopped 

Bleeding 

2 

2 d. 

0 

Bowel 

stopped 

Bleeding 

2 

2 d. 

0 

Wound 

stopped 

Bleeding 

21 

7 d. 

14 

0 

stopped 

10 

10 d. 

0 

0 

No jaundice 

as 

S d. 

0 

0 


IS 

3 d. 

0 

0 


28 

4 d. 

0 

0 

Ser. bilirubin, 

16 

2 d. 

0 

0 

a .3 nig. 

0.3 

I d. 

0 

Internal 

Bleeding 




ear; 

puncture 

wounds 

stopped 2 hrs. 
after giving 
o.i mg. 


In Table II are listed the changes produced by the oral administration 
of the quinone in liquid corn oil or in corn oil capsules. The impression 
was obtained from the diminution in the bleeding, that in those patients 
who could retain the material by mouth, almost as prompt a rise in the 
plasma prothrombin took place as after intravenous administration. The 
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group that proved refractory to therapy was again that in which the prothrom- 
bin was generally between 30 and 50 per cent of normal to begin with, and 
in whom hemorrhagic manifestations were seldom found. 

Patient E. M. (Chart 3), who had undergone a subtotal gastrectomy for 
gastric and duodenal ulcers, and was vomiting most of his liquid feedings, 
had to be given several blood transfusions to replace the blood lost in the 
bowel. The prothrombin eight days after the operation was 10 per cent. 
Administration of i mg. of the quinone by mouth raised the prothrombin 



BUOODY VOMmNG 
BLOODY STOOLS 




Chart 3 . — Effect of blood transfusions (heavy vertical lines) and peroral administration 
(blocked areas) of 2-methyI-i, 4-naphthoquinone. The drug was purposely withdrawn at in- 
tervals to note the effect on bleeding and plasma prothrombin. Dose in milligrams per day 
indicated in the area. 


to 72 per cent of normal in 24 hours. It was felt that in this, and other 
patients reacting in an analogous manner, ingestion of the drug followed 
by a blood transfusion led to more rapid and favorable results than by 
the drug alone. Blood transfusions alone are known to produce only a 
small and transient rise in prothrombin.^^ 

Patient L. W. (Chart 4), who underwent a cholecystotomy, is another 
example of the same type of reaction. Both of these patients must have been 
entirely depleted of the vitamin by their illness and postoperative vomiting, 
for, though a prompt rise followed ingestion of as little as i mg. of the 
quinone, the high prothrombin level was not maintained when the drug 
was withdrawn. Table II serves also to illustrate the variety and number 
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of clinical conditions in which a hypoprothrombinemia is responsible for 
what may constitute the most important complication of the disease — 
excessive bleeding. Patient J. M. (No. i), for example, developed a 
hypoprothrombinemia following an infected, incomplete abortion ; the bleed- 
ing stopped promptly after therapy with the synthetic quinone, to recur 
when its administration was discontinued temporarily. How a vitamin K 


L.W. 


CHOLELITHIASIS 
CHOLECYSTOTOMY 9-29-39 
DRAINAGE OF COMMON DUCT 


100 

90 


80 


70 


Z 

m 

2 

O 

tc. 


o 

a 
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60 


50 


40 


30 

20 



10 





/ I.MGM/ 


'I.MGM/ 

/A// 

6 ' 8 

10 
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16 

IB 


DAYS AFTER OPERATION 


WOUND BLEEDING 


22 


24 


Chart 4. — Effect of blood transfusions and peroral administration of 2-methyI-i, 4- 
naphthoquinone on plasma prothrombin. 


deficiency developed in this and other similar cases is not, at present, ap- 
parent. 


SUMMARY 

(1) In 23 patients with various grades of hypoprothrombinemia, 29 
trials of the effect of oral or intravenous administration of 2-methyl- 1, 
4-naphthoquinone were carried out 

(2) A dose as small as i mg. per day, in an adult, may cause a prompt, 
substantial rise in the plasma prothrombin from low levels, and check all 
hemorrhagic manifestations. Higher doses appear necessary to produce an 
effect when these small doses fail. 
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(3) After intravenous administration, a significant rise may be detected 
as early as three hours after an injection. No signs of a toxic effect were 
observed. 

(4) A group of moderately hypoprothrombinemic patients, chiefly with 
hepatocellular disease, appear refractory to therap}’- with the quinone as 
well as with natural vitamin K. 

(5) Blood transfusion combined with therapy with the quinone may 
produce quicker results than the quinone alone. 
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THE LOCAL USE OF SULFANILAMIDE, SULFAPYRIDINE AND 

SULFAMETHYLTHIAZOL* 


J. Albert Key, M.D., and Charles J. Frankel, M.D. 

St. Louis, Mo. 

FROM THE DEPARTMENT OF SUROEIIV OF THE WASHINGTON HNIVEnSITF SCHOOL OF MEDICINE, ST. LODI8, JIO. 

Our interest in the local implantation of sulfanilamide powder was 
aroused by the results obtained in the treatment of compound fractures at 
Doctor Zierold’s clinic, in Minneapolis. This work, published by Jensen, 
Johnsrud and Nelson,^ showed that the local implantation of sulfanilamide 
powder in the wound before suturing the debrided compound fracture re- 
duced the incidence of infection at that hospital from 27 to 5 per cent. We 
not only adopted this method of treating compound fractures, but, since we 
had been disappointed in the effect on local lesions after the oral administration 
of sulfanilamide, we have been using the drug locally in infections of soft 
tissues and of bone, and have used it prophylactically in certain clean opera- 
tions where there was considerable tissue damage or where foreign material 
was left in the wound. We have also used it routinely in wounds after 
operations on tissues which had previously been infected and in operations 
near infected tissue, such as amputations for infection and plastic operations 
for chronic osteomyelitis. The clinical results have been satisfactory. 

We, natural!}'', wanted to know whether or not the drug damaged the tissues 
or interfered with wound healing. We also have been troubled concerning the 
sterility of the drug, because, when we put foreign material in a clean opera- 
tive wound, we want to be sure that the material is sterile, or at least that it 
will be bactericidal. It is well-known that the results obtained in animals 
with sulfanilamide cannot be duplicated in the test tube. This is due to two 
factors : ( i ) Sulfanilamide in the dilute concentrations which are obtained in 
the blood is merely bacteriostatic for susceptible organisms and the bacteria 
must then be destroyed by the clearing mechanism of the infected animal. In 
the test tube there is no clearing mechanism and eventually the bacteria begin 
to grow; and (2) the action of sulfanilamide is inhibited by small amounts of 
peptone and peptone-like substances in culture media and most culture media 
contain peptone (Lockwood"). If these substances are omitted from the 
media and the number of bacteria is small, then the results of an in vitro ex- 
periment approach those obtained in vivo, but thick suspensions of bacteria give 
off substances which inhibit the action of sulfanilamide and of sulfapyridine 
(Fleming^). 

It is further to be noted that the efficiency of sulfanilamide varies directly 
with the concentration of the drug which comes in contact with the bacteria 
and inversely with the number of bacteria present. When we put sulfanilamide 
powder in a wound, the serum which collects in the wound will become sat- 

* Read before the American Surgical Association, May i, 2, 3, 1940, at St. Louis, Mo. 
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urated with the drug. As this is soluble up to about i per cent at body tem- 
perature, the concentration obtained in the wound is almost lOO times that 
which is obtained in the blood after therapeutic doses. This concentration of 
the drug is constant until the drug is absorbed and is not limited to the wound, 
but extends into the surrounding tissues, as can readily be demonstrated by 
placing “prontosil soluble” in a wound and examining the wound 12 hours 
later. The red dye diffuses into and stains the tissues for a considerable 
distance around the wound. 

When the concentration of sulfanilamide is increased to near the saturation 
point, its range of activity is greatly broadened and we are no longer dealing 
with a drug which is merely bacteriostatic for certain Bcfcr-hemolytic strep- 
tococci and a few other susceptible bacteria, but we have a drug which affects 
a wide variety of organisms. Among these are staphylococci and C. welchii 
( Spink, ^ and Sadusk and Manahan'^). Also, the drug is no longer merely 
bacteriostatic, but is actually bactericidal if the organisms are not too nu- 
merous and if the culture medium is favorable to the action of the drug. 

In our wounds, we have a test tube experiment with a saturated solution 
of the drug. This is modified by certain factors. The first of these is that 
we have a culture medium which is unfavorable to the sulfanilamide, because 
tissues break down into peptone-like substances. King and Henschel® have 
shown that the products of tissue disintegration inhibit the action of the drug. 
The other two factors are favorable, because sulfanilamide neutralizes the 
toxins of staphylococci and C. welchii (Carpenter and Barbour^) and thus 
limits the amount of tissue breakdown. 

In addition to the above, we have in the wound the normal clearing 
mechanism of the animal and apparently phagocytosis occurs and tends to get 
rid of the few organisms which are left and which are prevented from grow- 
ing. It is not known just what effect a saturated solution of sulfanilamide 
has on leukocytes, but apparently leukocytes and connective tissues are very 
resistant to the drug, and King® has shown that a concentration of 100 mg. 
per cent accelerates the migration rate of leukocytes. 

In a previous publication (Key and Bur ford®) it has been shown that 
sulfanilamide powder in experimental fractures in animals does not measurably 
inhibit the union of the bone or the healing of the wound. On the other hand, 
Bricker and Graham^® have shown that in animals in which a therapeutic con- 
centration of sulfanilamide was maintained in the blood, experimental wounds 
in the stomach did not heal quite as firmly in a given length of time as did 
those in normal control animals. 

Clinically, we have observed that some of the wounds in which we have 
placed sulfanilamide crystals have not healed normally; that is, it is not 
unusual for a considerable amount of dark red, bloody fluid to collect in these 
wounds. Usually this is absorbed without separation of the skin edges and the 
wounds heal per primam. Occasionally, it drains out through a small open- 
ing in the skin and then the wound heals, although somewhat more slowly 
than usual. We believe that this is because sulfanilamide interferes with the 
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formation of the clot. When the dry powder is mixed with normal blood it 
delays the clotting time and interferes with the formation of the clot. It is 
possible that this slight interference with the healing of the wound can be 
lessened by not putting as much powder in the wound as we have done in 
the past. 

Since sulfanilamide is not entirely satisfactory, and since its general effect 
is limited to certain susceptible bacteria which are relatively few in number, 
chemists have produced new compounds related to this drug and have tried 
out the effect of these compounds on various types of organisms, both in vitro 
and in vivo. Among these, sulfapyridine has proved its value in the treatment 
of infections due to pneumococci, and there is some evidence that it is more 
active against staphylococci than is sulfanilamide. 

Recently, a new compound, sulfamethylthiazol, has been produced and its 
use is now in the experimental stage. Barlow and Homburger^^ have shown 
that sulfamethylthiazol prolongs the life of mice infected experimentally with 
a virulent strain of Staphylococcus aureus and prevents the development and 
permits the healing of abscesses in kidneys and other organs in a significant 
number of animals, and Rake and McKee’- have shown that sulfamethylthiazol 
in vitro is more active against Staphylococcus aureus than is sulfapyridine and 
that it protected mice from infection with staphylococci in a high percentage 
of the animals infected. McKee, Rake, Creep and van Dyke’® have shown 
that when these compounds are administered in i per cent of the diet the 
effect of sulfathiazol is equal to that of sulfapyridine in protecting mice from 
infection with pneumococci. Lawrence’^ has shown that thiazol compounds in 
concentrations as low as 5 mg. per cent are superior to sulfanilamide and 
sulfapyridine in their inhibitory actions on pneumococci and Rc/a-hemolytic 
streptococci. The methyl and phenyl derivatives were found to be bacterio- 
static for Staphylococcus aureus while sulfanilamide and sulfapyridine ex- 
hibited only a moderate degree of inhibition upon tins organism. He used 
concentrations as high as 200 mg. per cent of each drug. Barlow and Horn- 
burger’® concluded that the chemotherapeutic effects of three thiazol deriva- 
tives of sulfanilamide under conditions of experimental streptococcal or 
pneumococcal infections are definitely superior to those of the parent substance 
and compare favorably with those of sulfapyridine. They further state that 
on the basis of superior margin of safety of sulfathiazol, and particularly 
sulfamethylthiazol, as compared with sulfanilamide and sulfapyridine, these 
new compounds appear quite likely to be useful. 

Long and Bliss’® conclude that sulfathiazol is as effective a bacteriostatic 
agent as is sulfapyridine in broth cultures on certain strains of hemolytic 
streptococci and staphylococci, but is, in their experiments, slightly less ef- 
fective than sulfapyridine in the control of experimental pneumococcal infec- 
tion. Long, Haviland and Edwards’'’ conclude that sulfathiazol and sulfapyri- 
dine have about tbe same acute toxicity in mice and that this is about one-third 
greater than that of sulfanilamide. The acute toxicity was measured by the 
subcutaneous injection of the soluble sodium salts of the thiazol derivatives. 
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Van Dyke, Creep, Rake and McKee^® found that the toxicity of sulfathiazol 
was about 65 per cent that of sulfapyridine, but that repeated administrations 
of the drug in food of mice indicate that sulfathiazol is more toxic than 
sulfapyridine at a high dose-level, but that there is no difference at a dose- 
level which is effective therapeutically. With both drugs the principal patho- 
logic change appeared to be renal damage. 

Since most of the interest in sulfanilamide and its allied compounds has 
been from the standpoint of those who administer the drug in therapeutic doses 
and obtain concentrations of about 10 mg. per cent in the blood stream, most 
of the work which has been done on the bacteriostatic action of these drugs 
has been undertaken with low concentrations and relatively little has been 
accomplished on the effects of high concentrations of the drugs. From the 
standpoint of wound infection, we are interested in the effect of the drugs on 
hemolytic streptococci, staphylococci and C. welchii, and we are interested in 
the effect of saturated solutions of the drug on these organisms. Our first 
interest is whether or not these drugs are bactericidal for these organisms in 
vitro, and since our wounds may be assumed to contain some peptone-like 
substances we want to know whether or not the drugs will kill bacteria in 
culture media which contain peptone. 

In order to determine this, we carried out a few experiments with super- 
saturated solutions of the drugs, using 24-hour peptone broth cultures of 
Staphylococcus aureus, hemolytic streptococcus and C. welchii. The drug was 
first placed in the culture tube in excess, so that some drug was left in the 
bottom of the tube and this was left in the incubator for 24 hours. The tubes 
were inoculated and placed in the incubator. Some tubes were inoculated 
with one loop of a 24-hour broth culture and others with four loops and others 
with I cc. of the culture. The C. welchii cultures were incubated under 
anaerobic conditions. Since sulfanilamide is soluble up to about 1,000 mg. 
per cent and the other two drugs are soluble to slightly less than 200 mg. per 
cent, the concentration of sulfanilamide in the culture media was about five 
times that of sulfapyridine or sulfamethylthiazol. On the other hand, that 
is the condition which would exist in a wound which contained the drug in 
excess. The tubes were examined for turbidity and by smears and sub- 
cultures at the end of 24, 48 and 72 hours. It was found that the saturated 
solution of sulfanilamide completely sterilized the tubes containing the strepto- 
cocci, but that the staphylococci and the gas bacilli grew, although they were 
inhibited during the first 48 hours. In the tubes containing sulfamethylthiazol 
and sulfapyridine, all of the organisms grew at the end of 24 hours, but were 
inhibited. 

In the above crude experiments no bacterial counts were attempted, but 
it was evident that in broth containing 2 per cent of tryptose and super- 
saturated with the drug, the growth of all three organisms was definitely in- 
hibited during the first 48 hours. This was true of each drug and even with 
heavy inoculations of bacteria. None of the drugs were bactericidal for 
staphylococci or C. welchii, and only sulfanilamide was bactericidal for strep- 

287 



KEY AND FRANKEL Annal? or surgery 

> ebruary, 19*11 

tococci. Consequently, we believe that the drugs should he autoclaved before 
they are used in wounds. This may cause the powder to form lumps, but 
these can he crushed when used. 

Jensen, Johnsrud and NelsoiT produced compound fractures of the ribs 
in a series of 27 guinea-pigs and flooded the wounds with a culture of 
Staphylococcus aureus. The wounds were then sutured with silk. In seven 
control animals, 65 per cent of the wounds became infected and osteomyelitis 
developed in the ribs. In ten animals, 0.5 Gm. of sulfanilamide was im- 
planted beneath the skin of the abdomen. Eighty per cent of the wounds in 
these animals became infected. In ten other animals in which sulfanilamide 
powder was placed in the wound before the wound was sutured, primary heal- 
ing occurred in 80 per cent of the animals. 

It was our intention in beginning this work to repeat the above experiments 
and to deternnne the relative efficiency of sulfanilamide, sulfapyridine and 
sulfaniethylthiazol in preventing infection in contaminated compoupd frac- 
tures of ribs in a series of guinea-pigs. Unfortunately, we were not able to 
repeat the experiment, although we used four different strains of virulent 
hemolytic Staphylococcus aureus. In our guinea-pigs there was a high mor- 
tality from the fractures of the ribs, as we frequently penetrated the pleura 
and the animal then died. In our first experiments, the wound was flooded 
with a 24-hour broth culture of the staphylococcus and about 3 gr. of sulfanila- 
mide, sulfapyridine or sulfaniethylthiazol was implanted in the wound and it 
was sutured with silk. In 12 animals, only two wounds broke open (one 
with sulfanilamide and one with sulfaniethylthiazol). These drained for a 
few days and then healed. The three control wounds which contained the 
bacteria, but no drug, healed by primary intention and remained healed. 

We then tried the same experiment ivitli rabbits, using a rabbit-virulent 
strain of staphylococcus obtained from Doctor Julianelle. The broth culture 
of this was swabbed in the wound after the rib bad been fractured. The 
wound was then sutured. There were six controls and six wounds each with 
sulfanilamide, sulfap)n'idine and sulfaniethylthiazol. About 5 gr. of the drug 
was placed in the wound before it was sutured. In this experiment the 
bacteria were grown on blood agar plates and were washed off with a small 
amount of salt solution and then swabbed into the wound. On the fourth day 
one wound containing sulfapyridine and another, containing sulfanilamide, 
were found to be broken open; the other wounds all healed. It is believed 
that the relatively large amount of the powdered drug in these two wounds 
acted as a foreign body and caused them to break open in the two instances 
in which this occurred, as the controls all healed. 

In another experiment with 12 guinea-pigs, compound fractures of the 
ulnae were produced and the wounds swabbed with cultures of Staphylococcus 
aureus and sutured. In these experiments acacia plus glucose was added to 
the 24-hour broth culture before swabbing the wound with the material. Three 
of these animals were used as controls. In the other nine, the three above 
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mentioned drugs were placed in the wounds. One wound which contained 
sulfanilamide broke open on the fifth day; the others all healed. 

In a fourth experiment, compound fractures of the ulnae were produced 
in rabbits and the wounds were saturated with virulent hemolytic Staphylo- 
coccus aureus plus acacia and glucose and then sutured, as were the guinea- 
pigs above. In five rabbits so treated, all wounds healed except one. This 
broke open at the end of five days and drained for several days and then 
healed. None of these rabbits had any drug placed in the wounds. 

It is evident from the above experiments that we did not feel justified in 
drawing any conclusions as to the relative effects of the drug used, because 
in each of these four types of experiments our control animals failed to 
develop osteomyelitis, or even to develop sufficient local soft tissue infection 
to cause the wounds to break open. 

We then decided to investigate the manner in which the tissues of ex- 
perimental animals reacted to a local implantation of each of the above 
drugs. In order to study this, operations were performed upon a series of 
dogs, under general anesthesia, and approximately 7 gr. of sulfanilamide or 
of sulfaniethylthiazol or of sulfapyridine was implanted in the wound. The 
wound was then sutured and the animal was sacrificed later and the wound 
was inspected locally ; it was then excised and sectioned ; the sections were 
stained with hematoxylin and eosin and studied microscopically. In this 
experiment, each drug was implanted into a joint and into a muscle, and the 
experiment was controlled by similar wounds in similar joints or muscles of the 
same animals. The shoulder, hip, elbow and ankle joints were used, and the 
operations were so spaced that when the animals were sacrificed we had 12 
specimens at intervals of from one to 15 days after the implantation of each 
drug, and 12 controls of the same period. 

On inspection of the wounds, we were not able to determine that any of 
the drugs caused any more inflammation or any more necrosis in the wounds 
and in the healing tissues than was present in the controls, with the exception 
that the wounds which contained the drugs and which were examined during 
the first few days after the operation tended to contain more fluid than the 
controls, and blood clots in these wounds were more gelatinous and less firm 
than those present in the controls. It is also to be noted that most of the 
wounds healed per p 7 'imam, although in a few the skin edges separated. This 
separation of the skin edges did not occur with any more regularity in the 
wounds which contained the drug than it did in the controls, nor could any 
particular drug be incriminated as being prone to cause separation of the skin 
edges. At the time of our inspection of the gross wound it was not possible 
to identify any of the powdered drug, even after the short interval of 24 hours. 

The microscopic sections failed to reveal any constant difference between 
the control wounds and the wounds which contained the drugs, except in the 
24-hour wounds containing sulfapyridine and sulfamethylthiazol, where evi- 
dence of a few crystals was found in the microscopic sections. In other 
wounds the drugs had disappeared and the tissues seemed to be healing in 
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the normal way. In some of these, even in wounds which contained the drugs, 
there was a low grade infection present around the deeper sutures. These 
wounds contained deep sutures of silk which tended to render them more 
susceptible to infection, and in performing the operations little care was taken 
to prevent infection, as we wanted to determine whether or not we could, 
in this way, obtain some idea as to the relative efficac}^ of the drugs. 

In the joints there was a low grade inflammation of the s)movial tissues as 
a result of the operative incision. However, this did not seem to be suf- 
ficient to damage the joint seriously. The synovial lining cells were somewhat 
more numerous and larger and more youthful in appearance, and there was 
a moderate amount of infiltration of round cells and leukocytes in the specimens 
examined during the first ten days after the operation. At the end of the 
tenth or twelfth day, however, the synovial lining cells had returned to ap- 
proximately their normal appearance and the infiltration of cells in the sub- 
synovial tissues had almost entirely disappeared. It is to be noted that this 
low grade inflammation in the lining of the joints and the subsynovial tissues 
was no more marked in the joints in which either sulfanilamide or one of the 
other drugs had been placed than it was in the joints which had simply been 
opened and sutured. In other words, whenever a joint is opened and sutured, 
one may expect such reactions to occur in the synovial tissues. There was no 
evidence that the drug caused any damage to the surface of the articular 
cartilage, even though in these experiments the powdered drug was placed 
directly in the joints of the animal and then the wound sutured so that a con- 
siderable quantity of the drug was left in the joint. 

It is thus evident from this series of experiments that either sulfanilamide 
or one of the newer preparations — that is, sulfapyridine or sulfamethylthiazol 
— can be placed in the tissues with impunity and it may be expected that they 
will not seriously harm healing tissues or prevent healing. 

In a second series of experiments we attempted to investigate the effects 
of these drugs when injected into joint cavities and into other tissues and 
body cavities. These experiments were performed upon rabbits, and the 
drugs were injected into the peritoneal cavity, pleural cavity, knee joints and 
the subcutaneous tissues. In these experiments we used supersaturated solu- 
tions of the drug, that of sulfanilamide being approximately i,ooo mg. per 
cent while those of the sulfapyridine and sulfamethylthiazol were in the 
vicinity of 200 mg. per cent. We would, of course, have liked to use more 
highly concentrated solutions, but could not do so on account of the poor 
solubility of the drugs. It should be mentioned that both sulfapyridine and 
sulfamethylthiazol can be obtained as the sodium salt, which is very soluble, 
but these salts are very alkaline, having a pn of about it, and consequently are 
very irritating to the tissues ; and we would not expect them to be tolerated 
either subcutaneously or in the body cavities. Consequently, they were not 
used. 

In order to obtain a more highly concentrated solution we also used neo- 
prontosil in 5 per cent and 2.5 per cent solutions. These experiments were 
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controlled by the injection of an equal amount of normal salt solution. They 
lasted only two days ; that is, at the end of 24 and 48 hours after the injection 
the animals were sacrificed, and pieces of the lung, areas of the subcutaneous 
tissue which had been injected, pieces of the omentum and the synovial lining 
of the knee joint were excised and studied microscopically. In none of the 
animals were we able on macroscopic examination to see that the injection had 
done any harm, other than an occasional area which had been injured by the 
injecting needle where there was a small hemorrhage. Apparently, the tissues 
tolerated these substances equally well. 

On microscopic examination of the knee joints, it was found that the 
synovial lining cells exhibited slight swelling and there was a slight amount 
of proliferation of the lining cells and also a slight amount of infiltration of 
round cells and leukocytes in certain loose areas of the subsynovial tissues. 
The pleural and peritoneal surfaces and the subcutaneous tissues presented 
even less departure from the normal than did the knee joints. These slight 
changes were also noted in the tissues and cavities which received normal salt 
solution and had largely disappeai-ed on the second day. On the second day, 
the neoprontosil, which had been injected into the knee joints in 2.5 and 5 
per cent solutions, was practically all gone and only a faint pinkish tinge re- 
mained. At the end of the first day, the knee was quite pink and the pink 
dye was seen spread out in the tissues all around the knee joint for considerable 
distances. It is further to be noted that neoprontosil injected into the joint 
appeared in the urine of the animal within a few minutes after the injection. 

We also tested the absorption of the drugs in the subcutaneous tissues. 
In a series of eight rabbits, four small incisions were made in the skin of the 
back. The subcutaneous tissues were separated and about 5 gr. of the pow- 
dered drug was pushed well back under the skin and the wounds were sutured. 
The animals were sacrificed on the second, third, fifth, seventh, ninth, twelfth, 
twenty-first and twenty-eighth days after the operation. The neoprontosil, 
being quite soluble, was absorbed promptly and the powder had almost dis- 
appeared by the second day and was replaced by a gelatinous-like area of 
inflammatory tissue which disappeared in a few days. The sulfanilamide, 
being moderately soluble, was about half gone on the second day and practically 
all of it had disappeared on the fifth day, and the mild inflammatory reaction 
in the area was less than with the neoprontosil. The sulfamethylthiazol and 
the sulfapyridine, being relatively insoluble, remained as round, button-like 
masses in the subcutaneous tissues and there was very little reaction around 
them. Apparently these drugs were being enc3'^sted or surrounded by capsules, 
and their absorption was going on very slowly. At the end of five days, the 
sulfamethylthiazol and sulfapyridine remained about as in the two-day animal, 
while the more soluble neoprontosil and sulfanilamide had completely dis- 
appeared. In the animals examined at longer intervals, the two less soluble 
drugs were encapsulated, so that onty a small encysted mass was present at 
the^ end of four weeks. A comparison of these experiments with those in 
which the drugs were implanted in wounds in muscles and in joints, indicates 
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that the circulation in the tissues surrounding the implantation of the drug has 
a good deal to do with the rate at which the drug will be absorbed. The rate 
also varies inversely with the solubility of the drug. 

CONCLUSIONS 

(1) Sulfanilamide, sulfapyridine and sulfamethylthiazol, in the form of 
powder, are well tolerated by the joints, muscles and connective tissues. 

(2) In solution, they are well tolerated by tbe joints, pleura and peritoneum. 

(3) They are bacteriostatic, but not bactericidal under the conditions pres- 
ent in a wound and should be sterilized before they are placed in a clean wound. 

(4) They slightly inhibit the early healing of the wound, but do not un- 
duly prolong the period of healing. 

(5) Our experiments do not permit us to evaluate the efficacy of the 
drugs in preventing infection in contaminated wounds. 

(6) In vitro observations, in the literature, suggest that local implanta- 
tion, which assures a temporary high local concentration of the drug, is an 
effective method of preventing infection in clean and in contaminated wounds 
and of treating open infected wounds. Our clinical experience indicates that 
this is true. 

(7) Due to its greater solubility we prefer sulfanilamide powder to either 
of the other drugs. 

(8) We advocate the local implantation of sulfanilamide powder not only 
in contaminated wounds, but also in clinically clean operative wounds where 
infection is especially to be feared or would be especially undesirable. 
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Discussion. — Dr. Kellogg Speed (Chicago, 111.) : I should like to cor- 
roborate some of these findings and suggestions of Doctor Key. I have used 
sulfanilamide in some dozen clinical cases, and we have found that there is 
an increased amount of serous discharge from the wounds without a definite 
delay in the healing. I think the question of drainage of the wound has a 
lot to do with the keeping of the concentration of the drug locally, and we 
have found it of greatest use in secondary amputations, and in the removal 
of septic stumps where one wishes to close the area tightly in an attempt to 
obtain early healing. We take a small handful of the drug, without measuring 
its quantity, and place it directly in the closed stump. These have done very 
well with, as I said, prolonged serous discharge. We have found no evi- 
dence, clinically, of untoward reaction in the tissues of such wounds. 

We have also used, in definitely septic wounds which may contaminate bone 
or joint, irrigations of 4 per cent solution of sulfanilamide. This we find 
reduces the bacterial count, but does not completely sterilize the wound in any 
way.^ It does seem, in cases that have been observed as long as three months, 
to minimize the amount of new bone formation or osteogenetic reaction. 

Within the last ten days, I have been in Pittsburgh, where they have a large 
number of infected, compound wounds involving bones and soft tissues, and 
I find that they are there using sulfathiazol to considerable advantage, placing 
in the wound, every day, a small amount of the powder at the time of dressing. 
They are unable, from my observation, to make any definite statement about 
its final value, and I believe that the question of drainage and the amount of 
freedom with which the secretion may run out of the wound has a great 
deal to do with its action. 

Dr. Frank L. MEpNEV (New York, N. Y.) : I do not feel that I have 
any right to say anything about the clinical use of these drugs in crystalline 
form as my experience has been very limited. I have used them almost 
entirely by mouth or intravenously, but I should like to mention a few points 
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in Doctor Key's paper, and I hope that he will not mind if I find some faults 
with the experimental work. 

First, his experimental set-up does not simulate clinical conditions. The 
subject of his paper being “contaminated wounds,’’ 1 hardly think it is fair 
to limit the bacterial contamination in his experiments to the staphylococcus. 
I presume that he is considering principally traumatic lesions, such as acci- 
dental wounds, and we know that they are contaminated with a number of 
different organisms, the staphylococcus, of course, being one, almost in- 
variably, but the hemolyticus streptococcus and the anaerobic bacteria are 
perhaps of more importance. Of course, in accidental wounds, the organisms 
are probabl}' present in very much smaller numbers and may have a symbiotic 
effect which pure cultures will not have. In other words, he should have con- 
taminated his experimental wounds with mixtures of organisms commonly 
found in accidental wounds. 

I also think that he should have taken into consideration the trauma that 
e.xists with accidental wounds, and similarly traumatized his experimental 
wounds. 

Of course, one of the prime requisites of proper treatment of accidental 
wounds is the removal of all injured tissue, foreign bodies, etc., but in most 
wounds that are so treated there is still some damaged tissue remaining after 
debridement. We know that the sulfanilamide group of drugs, even under 
the best conditions in the test tube, do not have a bactericidal action and only 
have a bacteriostatic action if the organisms are present in very small numbers. 
Furthermore, they are particularly inactivated by injured tissue. 

I think it is very difficult to produce experimentally, in animals, condi- 
tions similar to those which exist in human wounds clinically. Therefore, 
it is very difficult to draw conclusions from animal experiments of this kind 
and I do not think that Doctor Key’s results justify the conclusions at which 
he has arrived. After all, perhaps the most important point I can make is 
that the final evaluation of these drugs will have to be made from clinical 
observation of a great many cases. I think it should be kept in mind, how- 
ever, that if crystals are put into wounds they do act as foreign bodies and, 
to that extent, are not only irritating but mechanically separate the wound 
surfaces. Furthermore, there is alwa3's the possibility of toxic effects which 
should be kept in mind and carefully studied if any clinical experiments are 
to be recorded. 

Finally, let me make a plea for adequate bacteriologic studies in these 
clinical investigations. There should be a complete bacteriologic analysis of 
the flora, both aerobic and anaerobic, of all wounds treated either locally or 
generally with these drugs. Then we will learn what these drugs will really 
do against eveiy species and eveiy combination. 

Dr. Owen H. Wangensteen (Minneapolis, Minn.) : I wish to speak 
briefly concerning the value of local implantation of sulfanilamide about 
the operative site in experimental gastro-intestinal surgery upon the dog. 
There has been a lively local interest relating to the implantation of sul- 
fanilamide in wounds since Dr. N. K. Jensen, of the Minneapolis General 
Hospital, and his associates first pointed out the efficacy of employing sul- 
fanilamide in this manner as a bactericidal and bacteriostatic agent. 

During the current year. Dr. Richard L. Varco has made a very interest- 
ing application of the use of local implantation of sulfanilamide. Upon com- 
pletion of gastro-intestinal anastomoses of varying kinds. Doctor Varco has 
been placing 4 to 5 Gm. of sulfanilamide about the suture. He has now an 
operative series of between 40 and 50 operations, many of which involve 
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triple anastomoses, such as the interpolation of a short segment of the ter- 
minal ileum and ascending colon between the pyloric outlet and the jejunum 
to imitate the function of the Dragstedt valve, with transfer of the biliary 
and pancreatic secretions to a lower level in the bowel (duodenal drainage 
according to the Mann- Williamson method), transection and end-to-end anas- 
tomosis of the esophagus, the establishment of Pavlov gastric pouches, gastric 
resections and similar procedures with only three deaths in the group (none 
with peritonitis) . 

This is really an unusual accomplishment for any surgeon. Markowitz, 
a pupil of Frank Mann, has said quite appropriately. “If an operator has 
mastered the technic of resection in dogs, he need not doubt his ability to 
make a safe anastomosis of the human intestine. When a surgeon can per- 
form on dogs the operation of functional exclusion of the duodenum, known 
as ‘duodenal drainage,’ with a mortality of only 20 per cent, we should say 
that he has mastered the technic of intestinal anastomosis” (Experimental 
Surgery. William Wood and Company, 1937, p. 73)- 

The difficulties in the dog are well-known to all who have had an exten- 
sive experience in this type of surgery. Doctor V arco and I have been able 
to confirm Markowitz’s observation, and from my own experience, I have 
the impression that similar anastomoses on man ma}’^ be carried out with 
definitely lesser risk. 

Even with employment of closed or so-called “aseptic” anastomoses in 
the dog, leaks may occur where the intestine is punctured with the needle, 
even though fine needles and silk are used. It is very discouraging to spend 
three to four hours making a complicated anastomosis in the dog to find, in 
48 hours, that the anastomosis appears to leak in many places, particularly 
when everything seemed in order on completion of the procedure. 

It is Doctor Varco’s impression that the local implantation of sulfanilamide 
about the anastomosis exerts a bacteriostatic effect upon the bacteria which 
escaped through needle punctures of the intestinal wall. The presence of 
pathogenic bacteria on the peritoneal surfaces of the anastomosed segments. 
Doctor Varco feels, interferes with fibrin formation and stops the healing 
process. Local implantation of sulfanilamide holds the bacteria in check, 
preventing the lysis and destruction of fibrin, thus permitting the healing 
process to continue normally. Doctor Varco failed to observe a similar pro- 
tective influence when the sulfanilamide was administered subcutaneously. 

It is well known that the dog tolerates relatively larger doses of sulfanil- 
amide than does man. Further, the dog does not acetylate a portion of sul- 
fanilamide administered, as does man. Consequently, in the dog, all of it is 
available for bactericidal and bacteriostatic purposes. We have used sul- 
fanilamide in this manner in colon resections, implanting usually 4 Gm. about 
the anastomosis and 2 Gm. in the abdominal wall above the peritoneum. The 
blood levels of sulfanilamide in man, following such implantation, come up 
to maximal levels in two to three hours’ time. If the sulfanilamide could be 
implanted locally in oil, permitting even slower absorption, the protection 
afforded might be enhanced. It does appear that local implantation of sul- 
fanilamide in the peritoneal cavity of the dog, about complicated gastro- 
intestinal anastomoses, is a worthwhile procedure. 

_Dr. J. Dewey Bisgard (Omaha, Neb.) : I would like to report some ex- 
perimental work which we have carried out similar to that just reported. Our 
results, as far as soft tissue healing was concerned, were exactly as those 
reported, but we also carried out observations relative to the healing of 
fractures, and we found that the healing of fractures in the presence of large 
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quantities of sulfanilamide (these were all carried out with sulfanilamide) 
progressed at a perfectly normal rate and there was as prompt healing in those 
in which there was sulfanilamide present and as thorough healing as those of 
the controls. 

Dr. Henry F. Graham (Brooklyn, N. Y.) ; Experimental work is valu- 
able, but we should not forget the clinical side also. Many of us are clinical 
and not experimental surgeons. We should not forget the work that Doctor 
Garlock has done: He demonstrated, in his large colon surgery, that he 
could perform 25 operations in succession with a little skin infection in 
one only by the use of sulfanilamide by mouth or subcutaneously. We must 
not forget the article of Ravdin’s, which came out in the January number 
of the Annals of Surgery, on the use of sulfanilamide subcutaneously in 
ruptured appendicitis cases and the remarkable results that he has obtained 
by its use subcutaneously. 

We, personally, were interested in that, and within a few days after that 
article appeared a four-year-old child was brought into the hospital with a 
ruptured appendix and a large amount of fecal matter in the abdomen. The 
appendix was removed, a tube was inserted, and sulfanilamide was imme- 
diately started subcutaneously. No sulfanilamide was used locally in the 
wound or in the pelvis. Inadvertently, about the third day after the opera- 
tion, this child reached under her dressings and pulled the tube out — and it 
was never reinserted. She went on to a complete recovery without any 
secondary operation. 

We had a man with a ruptured appendix, and a fulminating peritonitis, 
and great abdominal distension. For days, he got sulfanilamide subcutane- 
ously, and at autopsy — he died of pneumonia — there was no evidence of any 
peritonitis whatsoever. It had entirely cleared up. 

We began by using sulfanilamide subcutaneously but found that the 
cost was prohibitive in the ampules, so, finally, in looking over a Winthrop 
Chemical Company pamphlet, we found that if the powdered sulfanilamide 
was thrown into water which had been brought to a boil and then taken off 
the stove or the heater it was not disintegrated, and we have been using it 
since that time in that way. We throw the 8 Gm. into the liter of boiling 
water. That makes a day’s dose for an ordinary individual, we will sa}^ of 
average weight, 150 or 160 pounds. The first dose usually consists of 4 Gm. 
to bring the blood sulfanilamide to the proper level, and then it is continued 
every six hours thereafter hypodermically and we have found it very efficient. 
It gives a blood level of about 7 mg. per cent. 

In several instances, where we have had tubes for drainage, we have 
taken the drainage from the tubes and have estimated the sulfanilamide con- 
centration and have been able to get a concentration of 7 to 8 mg. per cent 
in the pus and discharge from the tubes. This local use may be valuable, but 
it remains doubtful, as yet, whether the introduction of a foreign body 
directly into the wound is better than its subcutaneous or oral administration. 

Dr. J. Albert Key (St. Louis, Mo., closing) : I agree that it is of value 
subcutaneousl}'. I think it is of more value implanted locally, however, 
because the concentration is greater. I wish there were some way that we 
could produce a uniform local infection in animals. Until we can obtain a 
uniform local infection in animals I do not know how we are going to test 
out the efficacy of drugs on such an infection. 

In regard to the trauma to tissues in compound fractures, before you 
put in sulfanilamide you perform just as careful a debridement as you would 
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if you were not going to put in sulfanilamide. The idea of the sulfanilamide 
is "that it is probable that a very mediocre surgeon can obtain just as good 
results or better with it than can the best surgeon without it ; at least, that is 
my opinion. 

We heard last night about the work in Spain. Many of you may have 
read Trueta’s report of that work. I believe that his method has been adopted 
by the British Medical Association. I had some correspondence witli. Dr. 
T. P. McMurray and he was quite enthusiastic about Trueta’s work. There 
is nothing new about it. Doctor Gurd showed a similar method to the 
American Orthopedic Association when they met in Toronto several years 
ago. He debrided compound fractures very thoroughly, taking out all ques- 
tionable tissue, and used a very thin layer of “Bipp” on his wounds after 
getting them as dry as he could and then put on a plaster encasement. In 
Spain they have used gauze. I believe that if they had used sulfanilamide 
most of those same wounds could have been closed. It would have saved a 
tremendous amount of after-care, it would have saved scars, and the results 
would have been much better. 

In regard to the foreign body reaction, that is the reason we prefer sul- 
fanilamide to the other two drugs. We take care that we do not put in lumps 
of the drug. You can crush it in your fingers, as it clumps up after being 
sterilized, and scatter it thinly over the surface. Then I usually rub it over 
with my fingers. I do not think it lasts long enough as a mass to create suf- 
ficient foreign body reaction to be objectionable. 

In regard to bone healing, I have used it routinely in bone grafts for 
the past year or more and have not had any trouble. 

In regard to toxic effects of the drug, in the literature, the fatalities have 
come late in the course of treatment in people who have received from 34 to 
100 Gm. of the drug. There have been no fatal toxic effects from amounts 
comparable to those used in wounds. 

Doctor Harbison and I have been working on the healing of the stomach 
and intestinal wall since Doctor Graham and Doctor Bricker showed that 
with therapeutic doses of sulfanilamide there was some slight delay in wound 
healing. I think that we will find that probably there will be a little delay, 
but we still do not believe that this delay is going to be sufficient to contra- 
indicate the use of the drug. 
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FOLLOWING ALCOHOLIC BLOCK 


Robert L. Merrick, M.S. 
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FROif THE DEPARTMENT OF SflCRO-ANATOMY. ST. LOL'IS ILVIVERSITV, SCHOOL OF MEDICI.VE, ST. LOUIS, MO. 

Paravertebral injection of alcohol to produce functional interruption 
of autonomic conduction pathways has become a recognized therapeutic 
procedure. It has been employed in manj'- cases as a substitute for sym- 
pathetic ganglionectomy. Clinical reports indicate that it is useful not onlj' 
in the treatment of diseases in which exaggerated vasomotor tonus exists at 
the periphery, but also in tlie relief of A’isceral pain. Actual investigation 
of the histologic and cytologic changes which take place in the autonomic 
nerves and ganglia following alcohol injections have not hitherto been 
carried out. The present investigation has been undertaken to determine 
what changes take place in the nerves and ganglia in question, whether 
nerves may be blocked permanently by means of alcohol injections, and 
under what conditions restoration of function may be expected. 

Mandl- (1925) advocated blocking of sympathetic ganglia and fibers by 
injection of procaine hydrochloride in proximity to the sympathetic trunk 
ganglia in patients suffering from angina pectoris. Swetlow® (1926, 1930) 
reported successful use of alcohol injections after diagnostic use of procaine 
for more permanent relief from pain in such cases. Mixter and White® 
(1928), White and Wliite^® (1928), and White® (1930) also successfully 
treated patients with angina pectoris by this method. In summarizing the 
results of the first 35 cases treated in this way at the Massachusetts General 
Hospital, White® (1935) found that 67 per cent obtained almost complete 
relief, 25 per cent showed moderate to marked improvement, and 9 per 
cent showed no improvement. According to Smithwick® (1937), paraver- 
tebral injection of alcohol is as satisfactory in the treatment of angina pec- 
toris as any operation of this magnitude, and has become the treatment of 
choice. 

Stern" (1930) and Patterson and Stainsby^ (1936) reported definite 
improvement in cases of thrombo-angiitis obliterans of the lower extremities 
following alcohol injections of the upper third or fourth lumbar segments. 
In patients with Raynaud’s disease, Flothow^ (WSO and Patterson and 
Stainsby (1936) observed immediate results as good as those following 
sympathectomy. Reichert® (i933) reported 25 cases of intermittent claudi- 
cation without gangrene which were materially benefited by paravertebral 
injection of alcohol following the diagnostic use of novocain. In cases of 
polyarthritis which showed vasomotor disturbances, Flothow (1931) and 
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Patterson and Stainsby (1936) reported relief from pain and improvement 
in joint function and in the symptoms related to faulty circulation. 

Materials and Methods . — Cats have been used exclusively in this inves- 
tigation. Nerve block was produced by injecting, with a syringe, 2 to 5 cc. 
of 95 per cent ethyl alcohol into the region of the ganglion or ramus to be 
blocked. Paravertebral and direct injections were employed. In the former 
method, the needles were inserted in the back, using the vertebral spine as 
guides. In the latter, the lumbar and cervical ganglia and rami were ex- 
posed by means of incisions through the skin and underlying tissues, and 
directly injected. This procedure was used almost exclusively in the later 
part of the work, since it was found that the percentage of successful para- 
vertebral injections was low, whereas the desired results were obtained 
almost constantly by direct injection. 



Fig. I. — A section of a completely infiltrated sympathetic trunk 
ganglion removed after three days, showing the dead neurons and the 
absence of live interstitial cells in the area of infiltration. (Xioo) 


The lumbar sympathetic ganglia and rami were used for the study 
of degeneration and regeneration of ganglion cells and postganglionic fibers 
following nerve block; the cervical sympathetic trunk was used for the 
study of the changes in the preganglionic fibers. To demonstrate the func- 
tional state of the blocked preganglionic fibers, faradic stimulation was ap- 
plied to the cervical trunk between the site of injection and the stellate 
ganglion. The absence or presence of responses was correlated with 
the histologic findings. 

The pyridine silver technic was used to demonstrate changes in ganglion 
cell bodies and their processes ; the er}l;hrosin-toluidine blue technic to demon- 
strate chromidial and nuclear patterns ; and the osmic acid technic to demon- 
strate changes in myelin sheaths. 

Histologic and E.rperimenfal Data.— Changes in Ganglia and Associated 
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Rami Infiltrated with Alcohol : Infiltrated ganglia, removed three days after 
injection and stained with erythrosin-toluidine blue, show marked degenera- 
tive changes (Fig. i). The entire section reacts lightly to the acid stain 
and not at all to the basic stain. The only evidence of living cells is in the 
connective tissue surrounding the ganglia. The shrunken neurons show no 
cytologic structure except a very pale spherical nucleus. The widely dilated 
capillaries contain only fragmented blood cells making it evident that no 
blood flows through the infiltrated tissue. The histologic appearance closely 
resembles that of a recent infarct. 

Occasionally, even though the ganglion is affected directly by the alcohol, 
the reaction is less intense, probably due to dilution of the alcohol by the 



Fig. 2. — A section of an incompletely infiltrated ganglion removed after three days. The neurons 
have been killed but the more resistant interstitial cells have survived. (X400) 


tissue fluids before it penetrated the ganglion, when the point of the needle 
was not sufficiently close to it. Under such conditions, the neurons seem 
to be the only cells affected. The remaining cells stain normally, the sheath 
cells being especially prominent (Fig. 2). Of all the cells in the ganglion, 
the neurons seem to be the most susceptible to the injurious effects of the 
alcohol, while the sheath cells are comparatively resistant. 

Within the infiltrated rami of a blocked ganglion, the only tissue elements 
apparently intact are the connective tissue fibers of the endoneurium and 
perineurium. No cellular elements are visible except beyond the limits of 
the area of infiltration, where it is evident that the distal portions of the 
injured axons are undergoing typical wallerian degeneration. 
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Infiltrated ganglia retain the characteristics described above until after 
approximately 25 days, at which time cells, most of which are sheath cells, 
fibroblasts, and histiocytes, are found migrating into the necrotic area from 
the associated uninfiltrated rami. This is the only path by which cells can 
invade the tissue, since no functioning blood vessels are present. Wherever 
the invading cells are found in the ganglion, the neurons have either dis- 
appeared completely or are in a state of fragmentation. These necrotic 
neurons obviously are phagocytized by the invading cells. This phagocytosis 
is comparatively rapid as evidenced by the fact that very few neurons are 
present in the area occupied by the free cells (Fig. 3). Small blood vessels 



Fig. 3. — A section of a completely infiltrated ganglion removed after 30 days, showing phagocytosis 
of the dead neurons by the cells migrating into the area from an associated ramus. (Xioo) 


-grow into the tissue along with the migrating cells and reestablish circulation 
in the area. 

In ganglia which are incompletely infiltrated, the ganglion cells undergo 
phagocytosis earlier than in those in which infiltration is complete. The 
cells of the interstitial tissue, being more resistant than the neurons, are not 
killed ; consequently, phagocytosis of the ganglion cells begins at once, whereas, 
if infiltration is complete, phagocytic cells must first wander in from the 
uninfiltrated area. 

In ganglia and rami removed 40 to 60 days after infiltration and stained 
with er}i;hrosin-toluidine blue, the infiltrated region is distinguishable be- 
cause of the light pale appearance of the tissue. Large phagocytes and young 
fibroblasts are present in abundance, but neurons are lacking (Fig. 4). At 
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approximatel)^ 40 days, silver preparations show a loose tangled skein of 
fibrils and collaterals of regenerating axons within the scar tissue at the 
site of injection. This is probably due to the absence of protoplasmic bands 
of sheath cells, and to the density of the connective tissue of the scar. By 
60 days, however, sheath cells have become arranged in definitive pro- 
toplasmic bands in whicb regenerating fibers grow througb tbe ganglion 
in more or less direct courses. It is evident, therefore, that some of the 
early regenerating fibers are lost in the scar tissue, due to the absence of 
previously established pathways, while later ones grow along the newly 
formed protoplasmic bands and reach the peripheral segments. 



Fig. 4. — A section of the connective tissue mass which represents a completely infiltrated 
ganglion after 40 days, (Xioo) 


Changes in Rami Alone Infiltrated with Alcohol. — Blocking preganglionic 
fibers by infiltrating the communicating rami does not directly affect their 
cells of origin, since the latter are located within the spinal cord. Post- 
ganglionic fibers may also be blocked in this manner without directly affect- 
ing the ganglion cell bodies, especially since the ganglia of the sympathetic 
trunk are more resistant to the effects of alcohol than the rami. The 
degeneration of the axons of both preganglionic and ganglionic neurons 
distal to the site of injection, as has been stated above, is typically wallerian. 
The accompanying retrograde reactions in the cell bodies are apparent as 
early as three days after injection and increase in severity. In preparations 
taken 25 to 50 days after infiltration, many of these cells are dead or dying. 
They show marked turgescence, absence of nuclei, and acidophilic cytoplasm 
with marked neuronophagia. Of the remaining neurons, some apparently 
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are normal, some show extreme chromatolysis, and some, other regenerative 
changes. 

These changes are observed up to 90 days after infiltration, at which 
time most of the remaining cells either are normal or show characteristic 
evidence of recovery. The decrease in the number of ganglion cells present 
causes the remaining neurons to be more widely separated from one another 
than in a normal ganglion. 

Changes in Preganglionic Fibers of the Cervical Sympathetic Trunk 
Infiltrated with Alcohol. — Infiltrated portions of the cervical sympathetic 
trunk removed within a few hours after injection of alcohol show beginning 
dissolution of the myelin. After ten days, myelin degeneration at the site 
of injection goes on more rapidly than in the remaining portions of the 
trunk. Only small globules of myelin remain. Distal to this area, the 
myelin seems to follow the usual process of degeneration which takes place 
when an axon is severed from the cell body. 

Regeneration of the ni3felin is very apparent at 90 days, at which time 
it is present on the regenerating axis cylinders for variable distances. The 
process once initiated is so rapid that in sections of the trunk taken at the 
inferior border of the superior cervical ganglion 170 days after injection 
the myelin sheaths are completely regenerated. 

Duration of Cervical Sympathetic Block as Determined by Faradic 
Stimulation. — ^^Vithin a few minutes after injection of the alcohol to produce 
block of the cervical sympathetic trunk, the effects upon the eye can be 
noted. The pupil is constricted and the nictating membrane extended. This 
syndrome signifies blockage of the nerve impulses, but to further test 
the completeness of the block faradic stimulation was applied to the trunk 
between the area injected and the inferior cervical ganglion. 

In the one cat which was allowed to live 170 days after block was 
produced, the eye syndrome was still apparent but in reduced degree. When 
faradic stimulation was applied to the lower portion of the cervical sym- 
pathetic trunk, the pupil slowly dilated and the nictating membrane receded. 
These responses were considerably slower than in normal cats, but they 
demonstrate that functional connections in the superior cervical ganglion 
have been at least partially reestablished in 170 days. 

SUMMARY AND CONCLUSIONS 

The histologic and cytologic changes in the autonomic ganglia and nerves 
of cats following exposure to alcohol either by paravertebral injections of 
the sympathetic trunks or by direct application have been described. The 
changes which occur after infiltration of a ganglion differ from those which 
occur after infiltration of the rami. When a ganglion is infiltrated, a perma- 
nent block to all effectors innervated by the postganglionic fibers taking origin 
from it is produced, since the alcohol kills the ganglion cells. Phagocytic 
cells migrate into the infiltrated area from the adjacent uninfiltrated rami and 
remove the necrotic ganglion tissue. After 35 days there remains only 
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connective tissue scar. When the raini alone are infiltrated, a temporary 
block is produced. The alcohol afTects the axons at the site of infiltration 
hy partially dissolving the myelin, if the fibers are myelinated, and inter- 
rupting the continuity of the axons so that the distal segments undergo 
typical wallerian degeneration. Retrograde changes also occur in the related 
cell bodies which cause some of the neurons to undergo complete degenera- 
tion ; others sufifer injur}' in lesser degree and eventually recover. 

The nerve tissue in the area of infiltration may be completely destroyed, 
yet the fibrous elements of the connective tissue maintain the continuity 
of the ramus. Block of this type is less permanent than that produced by 



Fic. 5 — section of a ganglion removed after 30 dars, in iiliicli infiltration Mas onlj parti.il 
ApproMmatelj one-Iialf of the ganglion cells liaee been killed and pliagocjtized. (Xioo) 


section of a ramus since, in the latter case, regenerating axis cylinders may 
span the gap between the proximal and distal segments of the ramus in 
order to reach the protoplasmic bands formed by the sheath cells of the distal 
segment. When a nerve is blocked by injection of alcohol, no gap is produced 
although a connective tissue scar is formed at the site of infiltration. Fibers 
penetrate this scar relatively early and with ease so that functional con- 
nections are established much sooner than following section of the nerve 
In order to produce permanent sympathetic nerve block by means of 
paravertebral alcohol injection, the ganglia must be infiltrated. If the needle 
is not inserted deeply enough, only the communicating rami may be affected, 
since the alcohol diffuses only slightly through the tissues. In the present 
investigation, infiltration of ganglia was affected only when the alcohol was 
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injected in tlieir immediate vicin^t3^ In some cases, only the rami were 
infiltrated even though the alcohol was injected close to the ganglia. In 
other cases, the infiltration was not sufficiently extensive to destroy all the 
ganglion cells (Fig. 5). These results indicate that the point of the needle 
must be practically adjacent to the ganglion or even penetrating it in order 
to insure complete infiltration. On the other hand, .block of the rami is ac- 
complished relatively easily. The variability of the results obtained by para- 
vertebral injection in clinical cases may be explained at least in part on 
this basis. 

Permanent block of sympathetic impulses to abdominal viscera by means 
of paravertebral injections of alcohol is impossible, since most of the neurons 
from which postganglionic fibers to these organs are derived are located in 
the prevertebral ganglia. The preganglionic fibers to these ganglia may be 
blocked b}'^ this technic but the}'’ are not prevented from reestablishing func- 
tional connections with the ganglion cells in question in a relatively short 
time. On the other hand, permanent and complete block of sympathetic 
impulses to the thoracic viscera or the extremities may be produced by para- 
vertebral injection, since infiltration of the sympathetic trunk ganglia destroys 
the cells of origin of the postganglionic fibers involved. 

The author is indebted to Dr. Albert Kuntz for helpful suggestions and criticisms 
throughout this investigation. 
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BRIEF COMMUNICATIONS AND CASE REPORTS 

ANGIOMA OF THE SKULL 

Walter D. Abbott, M.D. 

Des Moines, Ia. 

Angioma or the skull is not a common condition as a careful review 
of the literature reveals only 26 cases. Of 1,831 neopla.sms of the bone re- 
corded in the bone registry, 13 have been hemangiomata. Of these only three 
involved the skull. In Christensen’s^ collection of 918 neoplasms of the 
bone, less than 1.5 per cent were hemangiomata. Geschickter and Copeland- 
report 12 cases of hemangioma of all types of bone in a group of 1,700 
neoplasms of bone. These authors have called attention to the fact that most 
of the earlier reports failed to distinguish hemangioma from sarcoma and, in 
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Pig I — Roentgenogram showing a bulging, soft tissue mass in the 
right frontal region. 


1937, P reported a case of angioma of the skull which was successfully re- 
moved, and there has been a total of nine tumors which were extirpated. 
Some authors have felt that I'oentgenotherapy or irradiation was the pro- 
cedure of choice because of the extreme vascularity of the bone. There are 
two types, cavernous and capillary angiomata. The cavernous angioma is 
filled with large blood spaces lesembling a cavernous angioma elsewhere in 
the body. The capillary type is one in which there are many small openings 
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filled with blood and interspaced with a great deal of fibrous tissue. The 
first case of this series was of the capillary type. 

Toynbee/ in 1845, was the first to describe angioma of the skull and, 
since then, there have been various references to this condition. The most 
recent has been the case reported by Anspach,*' of a girl, age ii, who registered 
at the Children’s Hospital in Chicago, in 1921, but the condition was deemed 
inoperable because of the extreme vascularity, and 1 5 j'^ears later she returned 
for irradiation. Irgens® reported an hemangioma of the skull involving the 
right petrous and occipital bones, which succumbed nine months after ex- 
ploration and irradiation. 

The basis of this report is the author’s second case, which differs from the 
first in the fact that it was a cavernous hemangioma, and it was, also, success- 
fully removed. 


Table I 


RfiSUMfi OF 

ANGIOMATA 

OF THE 

SKULL AND ASSOCIATED LESIONS REPORTED BY VARIOUS AUTHORS 

Author 

Age 

Sex 

Location 

Remarks 

Toynbee' 

19 

M. 

Parietal bone. 

Died of tuberculosis. 

Ehrmann’ 

40 

F. 

Left parietal bone. 

Removal. Died of meningitis. 

Cruveilhier® 

38 

F. 

12 angiomata of skull; one of 

No details given. 

von Rokitanski’ 
Morris’® 

Stamm” 

4 mos. 

F. 

femur; one of third rib and one 
of both shoulders. 

Angioma of parietal lobe. 

Right parietal bone eroded. 
Angioma; skin, muscles, bone. 

None. 

Removal. 

Found at autopsy. 

Pilcher” 

Ziegler” 

Zajaezkowski” 

38 

F. 

kidney, ovary, lungs, brain and 
skull. 

Angioma; vault of skull. 

Angioma of skull. 

Frontal bone. 

Removed. 

Removal. Tumor pulsated in 

Schone'® 

39 

M. 

Angioma; occipital bone. 

center. 

Removal with recovery. 

Major and 

34 

M. 

Angioma: each temporal bone. 

Also angioma: liver and bilateral 

Black’* 

Brandt” 

47 

M. 

Angioma: left petrous bone. 

cystic adrenals found at au- 
topsy. 

Found at autopsy; also angioma; 

Kaufman'S 

76 

M. 

Angioma of skull. 

retina of right eye, cerebellum, 
cauda equina, kidneys, pan- 
creas, spleen and questionably 
in the long bones. This was a 
report of von Hippel’s case. 

Found at autopsy. 

Cushing’S 

26 

F. 

Right parietal bone. 

Successfully removed. 

Lanari and 
Marque'® 
Pros" 

70 

F. 

Two cases of angioma of skull. 

Angioma of frontal bone. In ad- 

Treated successfully with roent- 
genotherapy. 

Found at autopsy. 

Overend” 


M. 

dition, multiple small angio- 
mata of other cranial bones. 
Angioma of occipital bone. 

Demonstrated roentgenologically 

Geschickter and 
Copeland’ 

Abbott* 

3 

F. 

Five angiomata of skull. 

Angioma of right frontal area. 

and removed. 

One congenital angioma removed 
from skull and scalp of a 17 
mo.-old female. Inner table of 
the skull intact. 

Successfully removed. 

Anspach* 

II 

F. 

Angioma of the left parietal re- 

Not removed. Treatment with 

Irgens* 

28 

F. 

gion. 

Right occipital and petrous bone. 

radium. 

Inoperable. Treated with ra- 


dium. Death nine months 
later. 
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Case I. — Referred by Dr. C. V. Edwards, of Council Bluffs, Iowa: D. T., female, 
age three, had had a normal birth and the rate of development was uneventful. However, 


Fig 2 — ^The angtoma exposed at operation. 






Fig 3. — Illustrates the intact inner table of skull after removal of the angioma. 

from birth it was noted that there was a defect in the right frontal region which would 
become larger when the child was reclining and smaller when it was in an upright posi- 
tion. The baby had a tendency to cry out sharply during the night. When two years 
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of age, roentgenograms were taken, and it was felt that the child was suffering from an 
encephalocele. Examination, June 23, 1936, revealed a well-developed and well-nourished 
child, 39^4 inches tall, weighing 35 pounds. 

There was a bulging area in the right 
frontal region and palpation of this mass 
revealed the content to be filled with fluid. 

Auscultation failed to elicit any bruit. 

When the child would recline the mass 
would become larger and upon assuming 
the upright position it would become some- 
what smaller. Other than the presence of 
large, cryptic tonsils, examination was 
essentially negative, as were laboratory 
tests of the blood and urine. Wassermann 
negative. Roentgenograms revealed a bulg- 
ing mass in the right frontal region with 

a small line in the skull which might 4.-:Photomicrograi)h of the tissue removed 

showing capillary angioma containing a marketl 
suggest an encephalocele. However, it amount of fibrous stroma. (Xi 00) 

was lateral to the midline. 

The child was admitted to the Neurosurgical Service of Mercy Hospital and an 
attempt was made to reduce the size of the mass by spinal drainage. How'ever, the 
spinal fluid pressure was 8 cm. of water, and withdrawal of 30 cc. of cerebrospinal fluid 
failed to affect the size of the mass. On June 26, 1936, under avertin anesthesia, a 
needle was introduced into the mass and bloody fluid was aspirated. A hockey-stick 
incision was then made around the mass, which was the size of a large frankfurter, 
measuring 10x4 cm. The skin was dissected away and a tumor mass was found to be 
attached to the skull. The mass was covered with periosteum. 





Fig. 5 . — Roentgenograms showing a bulging, soft tissue mass in the right 

parietal region. 


On carefully dissecting this mass free, many small veins were seen which com- 
municated with the mass on the inner table of the skull which was found to be intact. 
The mass had completely replaced the outer layer of the skull. After its removal the 
bleeding of the bone was controlled with bone wax and an opening made in the inner 
table of the skull failed to reveal tumor tissue below. 

Recovery was uneventful, and the child was dismissed from the hospital in ten days. 
Pathologic examination of the tumor showed it to be a capillary angioma of the skull. 
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A letter from the child’s parents, February 26, 1937, stated that the little patient was 
developing normally and that there was no evidence of recurrence of the tumor. 



Fig fi — Tlie .niRioma exposed .it operation 


Case 2. — Referred by Dr. Keith Ciiapler of De.xter, Iowa . W G , male, age three 
weeks. The baby had been delivered in a normal manner but it was found that there 
was a large mass involving the entire right parietal region The mass did not increase 
nor decrease in size during a peiiod of three weeks' observation and, because of the same 

character of the tumor, it was felt that the 
child was not suffering from an hematoma 
of the skull E.\amination revealed a w’ell- 
dcveloped and well-nourished baby of three 
weeks. Weight 8 pounds, 13 ounces. There 
w'as a large sausage-shaped mass, measur- 
ing 10x3 cm, involving the right parietal 
bone. Roentgenograms of the skull re- 
vealed a typical sunburst appearance of the 
inner table. 

Because of the first case, a preopera- 
tive diagnosis of angioma of the skull was 
made On April 15, 1939, a hockey-stick 
incision W’as made around the bulging mass 
and the scalp w'as reflected over the tumor 
There w'as a bluish tumor, covered with periosteum, which w'as removed from the skull. 

The skull w-as irregular and there was a typical sunburst appearance of the parietal 
bone, measuring 3.X5 cm, which w'as removed. Pathologic examination revealed the 
tumor to be a cavernous angioma. 

The child made an uneventful recovery and, when seen September 22, 1939, was 
developing in a normal manner ; there was no evidence of recurrence of the tumor. 
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CONCLUSIONS 

Angioma of the skull is distinguished by the soft compressible tumor mass 
which sometimes is reduced in size when the patient assumes the erect posi- 
tion and enlarges, to a degree, when in the reclining posture. Roentgeno- 
grams reveal a so-called “sunburst” appearance, signified by radiating lines. 
This is more true in the adult than in children and it is my opinion that 
these may be removed surgically if extreme care is used in the control of 
hemorrhage during the operation. 
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RESULTS OF SILK TECHNIC IN OPERATIONS FOR HERNIA= 5 = 

Roland L. ]\Lvier, M.D. 

New Yohk, N. Y. 

FROM TUB FIRST SURGICAL DIVISION, RUPTURBD AND CUirrLF.D HOSPITAL, DR. CARL G. DCRDICK, 

DIRECTOR, NEW YORK, N. Y. 

Silk suture material in the surgical repair of hernia is not new. As 
long ago as 1890, Bassini used silk in his repairs but, in 1892, discarded it in 
favor of chromic catgut because of his infection rate and sinus formation. 
In 1899, W. B. Coley recorded his objection to the use of silk. He reported 
400 operations upon children, with six recurrences — three with the Bassini 
method and three with other methods. There were three deaths; and he 
states primary union occurred in 373, slight suppuration in 15, and con- 
siderable in nine. There were two silk technic cases in his series ; one of 
which resulted in marked suppuration, with extrusion of the sutures, and 
in the second case primary union occurred but a sinus developed later. Both 
cases recurred in four months. As a result. Doctor Coley stated he was 
opposed to nonabsorbable sutures. 

Had it not been for the enthusiasm of Halsted and his followers, the 
use of silk might possibly have been completely discarded. In spite of its 
general lack of popularity at that time, Halsted continued to use silk; and 
in recent years there has been a general revival of its use. 

Silk has a definite advantage over absorbable suture material in that the 
sutures remain in place until the wound has completely healed. The use of 
silk presupposes meticulous care in the handling of the tissues, the use of 
fine suture material, careful ligation of bleeding points without including 
great masses of tissue along with the vessels, and by using fine suture 
material the structures must be approximated without tension. All these 
factors, absolutely necessary in using silk, are, in themselves, of the utmost 
importance if primary union is to be obtained. Unless all these necessary 
precautions are carried out, wound infections and sinuses are likely to result. 

In October, 1934, silk as a suture material was begun on the First Surgical 
Division at the Ruptured and Crippled Hospital, Dr. Carl G. Burdick, 
Director. At first, only the occasional case was operated upon with silk 
technic, but as time went on it was employed on more and more of the hernia 
cases until at the present time only rarely is any other material used. 

From October, 1934, to January i, 1938, 777 hernia operations have been 
performed on the First Surgical Division at the Ruptured and Crippled 
Hospital. All operations have been performed by a group of six visiting 
surgeons and 12 house surgeons. 

* Read before the Clinical Meeting of the New York Surgical Society, March 22, 
1939. Submitted for publication May 23, 1939. 
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Before proceeding to a follow-up on these cases, it might be interesting to 
mention the follow-up results on previously reported series of cases. 

Roux reported 54 recurrences in 324 cases traced longer than two years, 
or a 15 per cent recurrence rate. 

Bassini: Seven relapses in 251 cases, or 2.7 per cent. 

Halsted; Twelve relapses in 221 cases, or 5.4 per cent. 

Kocher: Fifteen relapses in 171 cases, or 8.7 per cent. 

Coley: Five relapses in 514 cases (one to seven years), or 0.9 per cent. 

Bloodgood, in 1900, reported 394 operations for inguinal hernia at the 
Johns Hopkins Hospital; 238 of these, personally examined by Doctor Blood- 
good, showed six recurrences. 

Hoguet, in 1918, reported 3,725 cases of simple inguinal hernia with 14 
relapses, or 0.39 per cent. 

In 1919, Masson, of the Mayo Clinic, reported 7,016 inguinal herniae 
repaired with 20-day chromic catgut with less than i per cent recurrence. 

In 1935, from New York Hospital, Glenn and McBride reported 500 
herniae repaired with silk technic with 2.3 per cent recurrence in indirect 
inguinal group, and 6.21 per cent in the direct inguinal group. 

In February, 1939, Longacre, reporting from Presbyterian Hospital, 
found a 5.5 per cent recurrence rate in all indirect inguinal herniae, with 
9.8 per cent recurrence rate in chromic gut cases, and 2.16 per cent in the 
silk technic cases. In the direct inguinal cases a total recurrence rate of 6.4 
per cent with a 13.6 per cent rate in the chromic cases, and 4.49 per cent in the 
silk technic cases. 

In most of the above reports the details of the follow-up are not men- 
tioned. In our series, only those cases seen, and personally examined, at 
least one year after operation are included. It is our feeling that differences 
in follow-up methods account for the wide variations in the recurrence rate 
of the above mentioned series of cases, as the type of operation, except for 
slight modifications, was essentially the same in each series. 

Table I summarizes the results of the 777 operations performed on the 
First Surgical Service of the Ruptured and Crippled Hospital from October 
24, 1934. to January i, 1938. 

Table I 

Cases Followed One Year or More: 552, or 71 Per Cent. 

Primary indirect hernia: 334, with 22 recurrences, or 6.3% 

Primary direct hernia: 118, with 15 recurrences, or 12.7% 

Primary ventral hernia: 22, with i recurrence, or 4.5% 

Recurrent inguinal hernia; 40, with 15 recurrences, or 37.5% 
Recurrent ventral hernia: 7, with i recurrence, or 14.5% 

Primary femoral hernia: 20, with 3 recurrences, or 15.0% 

Recurrent femoral hernia: i, no recurrence. 

It is interesting to note the infection rate on these cases. We have 
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classified as infections, every stitch abscess, hematoma, and sinus formation, 
as well as the deep abscesses — whether or not they prolonged the patient’s 
stay in the hospital. During the first year, from October, 1934, to October, 

1935, 85 operations were performed, with three infections, or 3.8 per cent. 
In the second year (October, 1935, to October, 1936), there were 328 opera- 
tions, with 1 1 infections, or 3.3 per cent. In the third year, from October, 

1936, to January i, 1938, there were 364 operations, with five infections, or 
1.3 per cent. From January i, 1938, to January i, 1939, 614 operations 
were performed throughout the whole hospital (both service and private 
cases), with four infections, or 0.65 per cent. This gradual reduction in the 
infection rate we ascribe, to a great extent, to increasing familiarity with the 
silk technic. 

Discussion: Dr. Frank L. Meleney (New York) said that the use of 
silk had come into Presbyterian Hospital from Johns Hopkins in a round- 
about way through Peking, China. Adrian Taylor, one of Doctor Halsted’s 
assistant residents, took it over to Peking in 1920, and Doctor Meleney 
brought it back in 1925. It took four years for him to persuade the Pres- 
byterian staff to use silk in clean cases. This was accomplished in 1930, 
by a clear demonstration of the very decided difference in the incidence of 
wound infection between cases sutured with silk and those sutured with cat- 
gut. This fact was first demonstrated in a series of thyroid cases, where 
there had previously been an incidence of infection around 15 to 20 per cent. 
This encouraged the staff to use silk in a group of herniae and, in 1931, 
the same unimpeachable evidence proved the superiority of silk over catgut. 
In 1932, the fracture service took it up, and since then the use of silk has 
spread to practically all of the clean cases. Since 1925, wound infections 
and hematomata have been rigidly kept trade of, and with aii}^ group of 
cases, every year since 1930, the silk cases have had a lower incidence of 
both of these complications than the catgut cases. Longacre’s recent statistics 
from Presbyterian Hospital now show that hernial recurrence is also less in 
silk cases. Of course, there have been individual cases in which silk ligatures 
have come out of persistent sinuses, but in spite of that the staff at Presby- 
terian Hospital has become converted to the silk technic because all of the 
statistics prove it the best, beyond the shadow of a doubt. Doctor Meleney 
said he had often wondered why Halsted never supported his preference for 
silk over catgut by comparable statistics. Doctor Heuer has explained this by 
stating that they had no catgut cases to compare. It is interesting and sig- 
nificant that now reliable statistics are coming from several different clinics 
which fully support Halsted’s clinical observations. 

REFERENCE 

Meleney, Frank L. : Infection in Clean Operative Wounds. A Nine-Year Study. Surg., 
Gynec. and Obstet., 60, 264-276, i 935 - 
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MEMOIR 

HOMER GAGE 
1861-1938 


The career of Homer Gage was the natural and well-nigh inevitable 
result of the ancestral traits which he inherited from forebears whose intelli- 
gence, enterprise, frugality, public spirit and love of liberty contributed to the 
evolution of the Massachusetts Bay Colony into the New England of to-day. 



4 - 

Homer Gage, HED. 


His earliest colonial ancestor settled in Ipswich, Mass., in 1633, was the 
progenitor of substantial citizens who fought in the Indian and Revolutionary 
Wars. The first physician in direct line -was his grandfather. Dr. Leander 
Gage; his father. Dr. Thomas H. Gage, a noteworthy physician of his da}^, 
became president of the Massachusetts Medical Societ}'. 
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Homer Gage was born in Worcester, Mass., October i8, i86i, and died 
July 3, 1938, at the age of 77, having spent his long life in fruitful activities 
of the most varied nature in the service of the community of his birth. From 
the Worcester High School he entered Harvard, graduating from the college 
with high honors in 1882, and from the Medical School in 1887, and then 
secured clinical training as surgical house officer at the Massachusetts Gen- 
eral Hospital, and at the Children’s and Lying-In Hospitals. Though his 
abilities must have tempted him to settle in the larger metropolis near 
academic shades, he chose to return to Worcester where he entered general 
practice in 1888 and speedily began to devote himself to surgery whose attrac- 
tions were being rendered irresistible by tbe tardy universal acceptance and 
adoption of the principles of asepsis and antisepsis. He served the three 
principal hospitals of Worcester — the Cit)^ the Memorial and St. Vincent’s — 
in almost every capacity; surgical, consulting and fiduciary. He knew the 
satisfactions and felt the obligations of organized medicine, serving as councilor 
of the Massachusetts Medical Society for 48 years, and as chairman of im- 
portant committees. It is needless to enumerate the national and local or- 
ganizations to which he belonged, in most of which his unusual abilities 
brought offices and honors. 

Doctor Gage was elected to Fellowship in the American Surgical Asso- 
ciation in 1910, and served as vice-president in 1919. He presented four 
papers before the association: In 1915, on “Acute Appendicitis as a Compli- 
cation of Typhoid Fever’’; in 1919, on “Postinfluenzal Abscess in the Sheath 
of the Rectus Muscle’’; in 1921, on “End-results of 100 Cases of Cancer of 
the Breast’’; and, in 1923, on “Embryoma of the Kidney.” He valued his 
membership highly, as attested by his constant attendance during his active 
years. During the World War he rendered distinguished service as chief 
of the Surgical Division at the Base Hospital at Fort Devens from November, 
1917 to February, 1919, retiring with the rank of lieutenant colonel. 

On the medical stage of Worcester, Doctor Gage was, for years, a domi- 
nant and beneficent figure. He was a skillful and conservatively bold surgeon 
and a widely sought counselor. He felt great personal interest in the con- 
stantly increasing group of young men who, as house officers, became his 
disciples in the three hospitals which he served, and many of whom became 
his junior colleagues in practice. These men recorded their obligation by 
saying: “We feel that we have been brought up by him in our professional 
life. His personal influence, guidance and consultations, his able working 
out of surgical problems, wise conservatism and technical skill will remain 
as a lasting inspiration.” Some 30 papers in medical periodicals testify to 
his sense of obligation to contribute to the education of the profession at 
large by communicating what he had learned in clinical practice. 

During his mature and later years his versatile qualities and wide in- 
terests caused him to be drafted into the service of education, philanthropy 
and finance. He was a perfect example of that quite rare individual, an able 
physician with equal competence in the world of business and the social 
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sciences. He became the trusted president, director or trustee of important 
financial and philanthropic undertakings almost too numerous to mention. 
He was an overseer of Harvard University for 12 3fears. He was president 
of the Community Chest of Worcester for 17 years and directed the raising 
of its funds. He was a devoted friend of France and was largely instrumental 
in raising the large sum needed to build and endow the American Dormitory 
of the Universit)'^ of Paris — a service which won for him a decoration as 
Commander of the Legion of Honor. A resolution drawn up by associates 
said : “His service to his fellowmen was of a caliber that few men equal and 
none surpass ; it is hard to imagine a busier and more useful life ; . . . philan- 
thropy was his ruling passion.” 

A man can scarcely lead such a life without the sympathy of a loyal wife 
which was the privilege of Doctor Gage. His later years were saddened 
but not crushed by the loss of an only child, a son, who survived the perils 
of the World War only to die prematurely without issue. 

David Cheever, M.D. 
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SECTIONAL MEETINGS OF THE AMERICAN COLLEGE 

OF SURGEONS 


Dates 

March 10 

11 

12 

City 

Minneapolis 

Minnesota 

Headquarters 

Hotel 

Nicollet 

Participating States 

Minnesota, North and South Dakota, 
Iowa, Nebraska, Montana, Kansas, 
W isconsin — M anitoba 

March 17 

18 

19 

Pittsburgh 

Pennsylvania 

Wm. Penn 

Pennsylvania, Ohio, Virginia, West Vir- 
ginia, Delaware, Maryland, New Jer- 
sey, New York, District of Columbia 

March 26 

27 

28 

Salt Lake City 

Utah 

Oregon, Washington, California, Nevada, 
Idaho, Wyoming, New Mexico, Ari- 
zona, Colorado, Montana, Utah 


Hospital conferences will be held in connection with each of these meetings. Fellows 
of the College, members of the medical profession at large, and persons interested in 
the institutional care of the sick and injured, are invited to the Sectional Meetings ; on 
the final evening of each meeting, a Meeting on Health Conservation to which the public 
is invited, will be held. 


BOOK REVIEWS 


Orthopedic Operations. By Arthur Steindler, M.D., Professor of Orthopedic 
Surgery, University of Iowa. Springfield, 111 . : Charles C. Thomas Co., 1940. 

This work is based upon the author’s personal experience, which seems to the re- 
viewer to be a unique asset rather than a liability, as the author fears. Few will take 
exception to his claim that personal conviction, backed both by reflection and by experi- 
ence, is the mainspring of unbiased teaching. 

The object has been to combine into a triad the indications, technic, and his end- 
results in the several phases of operative orthopedic treatment. This statement of a mod- 
est man does not, however, indicate the scope of the work, for it is far more than a manual 
of orthopedic technic. Thus, under indications, in Chapter I, he discusses the biology of 
functional restoration under two headings: (a) Form and alignment; and (b) function — 
but he again divides the subject of form and alignment into two subtitles: (a) Functional 
adaptation of bone; and (b) functional adaptation of the soft tissues — the nature of con- 
tracture. Under function, he considers four subjects: (i) The relation between stability 
and mobility; (2) active stability; (3) passive stability, which is subdivided into (a) bone 
and (b) soft tissues, and (c) joints; and (4) the principles of operative reconstruction 
of muscle balance. 

Chapter II is devoted to special surgical risks in orthopedic operations, and it is 
divided into three parts with 13 subdivisions. 

There are 26 chapters in all, with text prepared with meticulous care, and to this is 
added an author’s index and 22 pages of a subject index. 

The publishers have fully attained, in this volume, their desire “to present books that 
are satisfactory as to their physical properties and artistic possibilities.” The binding, 
paper, type and the illustrations are worthy of the unusual text. 

The originality of the arrangement of the subject matter, however, was confusing to 
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the reviewer, even though he followed the warning of the author that if the book is to 
be used for reference the reader should first consult Part III for the discussion of the 
diagnosis, then Part II, for a description of the technic of the contemplated operative 
procedure, and, finally. Part I, in order to obtain an estimate of the surgical hazards in- 
volved and to try to anticipate them, or to treat them if they cannot be prevented. This 
may be the logical way to prepare and to use a book, but it certainly is not the usual way. 

Walter Estell Lee, M.D. 

Cancer — A Manual for Practitioners. Boston ; Committee of the Massachusetts 
Medical Society, 1940. 

This book was prepared for the practitioners of medicine in Massachusetts by a 
special committee of the State Medical Society, and financed jointly by the United States 
Public Health Service and the Massachusetts Branch of the American Society for the 
Control of Cancer. 

It is indeed a fitting legacy from the men to whom it is dedicated ; 

Robert B. Greenough, M.D., surgeon, whose work to further our knowledge of 
malignant disease, and to control its ravages through education and modern methods of 
treatment, places him among the leaders of his generation in this field. 

George H. Bigelow, M.D., who, as former Massachusetts Commissioner of Public 
Health, instituted the plan for cancer control, now in successful operation in that State, 
and which, in principle, is being generally adopted in other communities. 

In the 44 chapters the reader will find a presentation of this problem which we feel 
would have met with the approval of these two surgeons. 

The early chapters, which deal with such general subjects as the historic trend, 
epidemiologic aspects and principles of treatment, serve as a prologue to the 27 chapters 
dealing with the special tissues and organs. The closing chapters are concerned with such 
subjects as leukemia, Hodgkin’s disease, industrial cancer, tumors of the endocrine 
glands, and the care of the patient with advanced cancer. 

It will thus be seen that it is all inclusive and should be of incalculable value, not 
only to the rank and file of the medical profession for whom it was prepared, but also 
to the specialist as a reference book. 

The discussion of the historic trends, by Eleanor MacDonald, makes fascinating 
reading and presents evidence that the problem of cancer has staggered and intrigued man 
from the beginning to the present time. She refers to an ancient Indian epic, the 
Ramayana, of about 2000 b.c., in which a disease was described that was evidently cancer. 
At that early date, the Indians were the first group to leave records of a systematic 
presentation of disease. Though their knowledge of anatomy was quite superficial, their 
surgery was daring, and radical extirpation of malignancy was practiced. It was the 
Egyptians who introduced arsenic in the form of a paste for the removal of malignancy, 
and the term cancer was first used by Hippocrates, but with the meaning of “benign 
tumor,” while he employed the word “carcinoma” to describe malignant tissue. 

Murphy, in his description of the trend in cancer research, concludes his article with 
the statement that the fundamental problem in the search for the genesis of cancer is the 
understanding of the factors responsible for the growth property of the cancer cell. In 
order to reduce this question to an experimental level, he assumes, with some evidence, 
that there is in the cell an interacting, balancing mechanism regulating growth and 
differentiation, and that malignancy represents a break in this mechanism. 

Daland, in the chapter on “Cancer of the Breast,” offers a statistical report from the 
Pondville Hospital, which deserves widespread publicity to the lay public as well as to 
the medical profession because of their encouraging results. 

Sixty-nine per cent of their patients have shown five-year cures when the axillary 
nodes have not been involved. When this same group was followed from five to 1 1 years, 
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the percentage dropped only to 64 per cent. Thirty-two per cent of the cases were 
apparently well after five years in the group in which the malignancy extended beyond 
the breast at the time of the operation; there was a fall to 30 per cent only when these 
patients were followed from the fifth. to the eleventh j'ears. The combined percentage of 
recovery in these two groups, of 45 per cent after five to ii years, is indeed surprising. 

Pemberton does not offer such encouraging results in his chapter on cancer of the 
ovaries, and although there is an expectant salvage of 35 per cent after five years post- 
operatively, only ii per cent of these patients are free of the disease. The results are 
discouraging and earlier diagnosis must be made if we are to obtain any improvement. 

Space will not permit a more detailed discussion of this compilation of our present 
knowledge of the subject of cancer, but we hope that this review will convince the medical 
profession that the report contains reference material from an authoritative source which 
should be in the library of every physician and surgeon. 

Walter Estell Lee, M.D. 
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Association. 
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“The fifth edition of this very concise and practical textbook of opera- 
tive surgery cannot be too highly praised. This work has always been 
the ideal textbook for the medical student, the ideal reference book 
for the busy surgeon, and no work in surgery has been more thoroughly 
brought up to date than this fifth edition.” 

THE HAHNEMANNIAN MONTHLY 


Fifth 

Edition 


OPERATIVE SURGERY 


By J. SHELTON HORSLEY, M.D., LL.D., F.A.C.S., Attending Surgeon, 
St. Elizabeth’s Hospital, Richmond, Va., and ISAAC A. BIGGER, M.D., 
Professor of Surgery, Medical College of Virginia, Surgeon-in-Chief, Medical 
College of Virginia Hospitals, Richmond, Va. 5th Ed. In 2 Vols. 1 567 pages, 
1391 illustrations. Price, ^18.00. 


The fifth edition of Horsley-Bigger "OPERATIVE SURGERY’’ 
has been thoroughly enlarged and brought up to date with 171 
pages of entirely new text matter and 183 new illustrations which 
describe and portray the newest in operative technic. 
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The book continues to be, however, as it was from the beginning, 
an individual surgery — one that records and describes surgical ex- 
periences and not surgical imaginations. It is not an armchair sur- 
gery, but one that pulsates with actual operating room experiences. 
It invigorates, inspires, as well as instructs. "OPERATIVE SUR- 
GERY” offers you illustrated, step-by-step procedures that fulfill 
present-day surgical guidance needs. 
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What’s New in the Fifth Edition 


Among the new procedures included are liga- 
tion of the patent ductus arteriosus, segmental 
pneumonectomy, and extrapleural pneumo- 
thorax. 

There is a new chapter on peritonitis and the 
description of the treatment of appendicitis has 
been considerably elaborated. Clute’s incision is 
given for exposing the diaphragm, the terminal 
esophagus and the cardiac end of the stomach. 
The recent modification of Whipple’s operation 


for excision of the duodenum and head of the 
pancreas and also the new operation of Brun- 
schwig for this purpose are given. 

Dodson’s modification of Coffey’s operation for 
transplantation of the ureters has been added. 
The new technic for nailing intracapsular frac- 
tures of the hip, a bone peg for ununited frac- 
tures of the carpal scaphoid, Schanz’s osteot- 
omy, a new operation for hammer-toe and in- 
numerable other new procedures are described. 


The C. V. Mosby Company ^ ® 

3525 Pine Blvd., St. Louis, Mo. 

Gentlemen: Send me Horsley-Bigger “OPERATIVE SURGERY” 

Price, $i8.oo. 

□ Attached is my check. □ Charge my account. 

Dr. — 

Address 
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Completely revised to bring the text right 
up to the minute on the latest treatment of 
fractures! Previous editions have been re- 
ceived with a great deal of enthusiasm and 
this new third edition will be no exception 
because it is exactly the kind of reference 
needed by the physician who is confronted 
with a fracture. 

All the methods described have been tried 
thoroughly in practice. The American 
Journal of Medical Sciences says, “This 
Avork is probably the best treatise in Eng- 
lish dealing Avith fractures.” 

The illustrations are original and numerous, 
and the text is Avritten in a clear, direct 
style. The author’s great experience and 
sound judgment are displayed on every 
page. This is a book that AviU pay for itself 
many times over as a reference. Order your 
copy now! 

499 pages : 317 Illustrations : $5.00 
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A RATIONAL Scalpel 
with all-bellied BEAVER -DeBakey blades 

The correct use of the scalpel requires that the cutting be done by the belly of the blade. Yet this surgical 
maxim is not generally realized in practice. Scalpels with conventional shape blades must be held within 
restricted limits in order to sever tissue with the belly of the blade. This limit is about 30° (Fig. A). 
Beyond this the cutting is no longer done by the belly of the blade. To overcome this disadvantage 
a more RATIONAL scalpel has been devised by Michael DeBakey, M.D., so shaped that incision 
can be made rationally at practically any angle it may be necessary to hold the scalpel (Fig. B). 
BEAVER-DeBakey blades are the realization of such a RATIONAL scalpel. After a trial, surgeons 
usually prefer these all-bellied blades; they are the blades of the future. They cost no more — they 
fit all BEAVER handles. Write us for a reprint of Dr. DeBakey’s original article, or ask your dealer. 

RUDOLPH BEAVER, INC., Waltham, Mass., U. S. A. 
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life and improvement in tonal 
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periodic, symptomatic relief but 
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anemia. Samples on request. 
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Through the cooperation of its Foreign Editors, its pages 
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the practical and clinical subjects. 
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surgery. 
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See the new second edition of 

ANUS • RECTUM 
SIGMOID COLON 

by Harry E. Bacon, M.D. 

Revisions and additions make the new second edition still better than ever. New 
procedures for rectal prolapse and hemorrhoids are described and relief of post- 
operative pain is fully treated. Devine’s defunctioning colostomy is described and 
evaluated. Much new material on metastatic malignant growths is included as is a 
method for calibrating the dosage of lumbar analgesia in anorectal surgery. Addi- 
tional material on supralevator abscesses is given together with a discussion of peri- 
rectal cellulitis. The discussion of sulfanilamide, neosynephrine and other new 
synthetics is particularly timely. 

In order to help the practitioner in the selection of the procedure of choice, sum- 
maries of treatment have been added. Ne%v illustrations have been added and all 
statistics and bibliographies have been brought up to date. 

This book is, as has been said, truly a “comprehensive survey of all the views of those 
physicians and surgeons throughout the world whose opinions on the particular sub- 
ject are important.” Send for your copy now! 

855 Pages 487 Illustrations $8.50 

Southern Surgeon: “This book is well arranged and clearly written; it is abundantly 
and splendidly illustrated.” 

Illinois Medical Journal: This work is by all odds the most practical and complete study 
of the anus, rectum and sigmoid colon ever published.” 

Medical Times: “Most practical for the student, general practitioner, general surgeon and 
proctologist.” 


UROLOGY 

by 

Daniel N. Eisendrath, M.D. 

and 

Harry C. Rolnick, M.D. 


By any test, this edition of Eisendrath and Rol- 
nick’s Urology proves to be the most distin- 
guished work on urology available today. It is 
ably and brilliantly written and well organized. 
The wide experience of the authors is evident 
in the practical suggestions throughout the 
book — particularly of value in office practice. 
The illustrations are voluminous and superb. 
It covers completely the pathology, diagnosis 
and treatment, both surgical and non-surgical, 
of the diseases of the genito-urinary system. 
The Wisconsin Medical Journal says, “All the 
modern concepts of Urology are included.” This 
is a book that should be in your library. 

1061 Pages : 750 Illustrations : $10 
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. a well written piece of work. . . . 
Any graduate of medicine can follow a de- 
scription of an operation step by step and 
have a very good idea of what it’s about.” 

“. . . should he a part of the library of 
most operating surgeons and especially of 
those who occasionally operate . . .” 

“To busy practitioners and general sur- 
geons these volumes should he of great 
service.” 

“It is to the general surgeon, great or small, 
that these books will prove of inestimable 
value.” 

“. . . these fine volumes should prove of 
real aid to almost every surgeon.” 

“. . , an excellent reference encyclopedia 
of surgical technic.” 
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made up of 32 continuous threads of Nylon. Cath- 
etexs are inherently fragile instruments, the weakest 
portion being adjaceiit to the eyes. To overcome this 
inherent weakness our engineers developed an in- 
genious machine for weaving, the eyes. 

The coating of the A.C.M.I. catheter is not an ordi- 
nary varnish. It is a special resin, the result of our 
own research, and made in its entirety, in our own 
plant. It is particularly resistant to the varying con- 
ditions to which a catheter is normally subjected. The 
woven catheter is completely permeated with this 
resin and then subjected to baking in electric ovens, 
which results in a firm tube, smoothly finished inside 
and out; The baked-in resin permits indefinite boiling 
or autoclaving of the catheter. 


BoilaJde.... 

If tweaty minutes of boiling or autoclaving at 250®F. is 
one's personal preference for complete sterilization, they , 
may be given this treatment repeatedly. The surface will 
not become sticky and the catheter will not lose its original 
rigidity at room temperature. 




We respectfully request the 
support of the profession in 
giving this product a thorough 
trial. This request is based 
on the belief that the user 
will be benefited by lower 
costs and greater satisfaction. 


A.C.M.I. Woven Catheters are not adversely affected by 
alcohol or body acids. 

9*u:^iea4eti 

The inside of the catheter is smoothly finished which is an 
iihportant contributing factor to rapid and increased drainage. 

The catheter walls maintain a constant lumen and there 
is no possibility of a decrease of inside diaiheter due to 
sv/elling of wall structure vrith consequent lessening of 
drainage capacity. 

Wrife for Literature or see Your Dealer 
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ROSTIGMIN, a cholinergic drug, 
maintains and facilitates the unin- 
terrupted flow of nerve impulses 
through the synapses and myoneural 
junctions of the cerebrospinal system 
and the parasympathetic division of the 
autonomic system. Its importance in 
surgery lies in its ability to keep up 
the tone of intestinal and bladder mus- 
culature. For this purpose Prostigmin 
Methylsulfate 1:4000 is used routinely. 
The recommended dosage schedule 
consists of an intramuscular injection 
of 1 cc (1 ampul) of the 1:4000 solu- 
tion immediately after operation, fol- 
lowed by 5 similar 1-cc injections at 
2-hour intervals. Additional injections 


may be given if necessary; by-effects 
from the use of Prostigmin in thera- 
peutic doses are conspicuously absent. 

♦PROSTIGMIN METHYLSULFATE 1:4000, 
1 cc, boxes of 12 and 100 ampuls, blue label. 
For the prevention of postoperative distention. 

PROSTIGMIN METHYLSULFATE 1:2000, 
1 cc, boxes of 12 and 50 ampuls, buff label. 
For the treatment of postoperative distention 
and of myasthenia gravis. 

tPROSTiGMIN BROMIDE Tablets, 15 mg., 
vials of 20. For the oral treatment of myas- 
thenia gravis. 

♦pimethylcarbamic ester of 3-hydroxyphenyl- 
trimethyl-ammonium methylsulfate. 

tpimethylcarbamic ester of 3-hydroxyphenyl- 
trimethyl-ammonium bromide. 

HOFFMANN-LA ROCHE, INC. 

ROCHE PARK . NUTLEY • NEW JERSEY 



PROSTIGMIN METHYLSULFATE 1 :4 0 0 0 


Please mention Ann"ai,s of Surgery when writinij advertisers. 
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Effective in relatively 
small dosage . . . Quickly ex- 
creted in adequate concentration . . . 
Highly radiopaque, producing dense 
and often complete shadows . . . In- 
jected in relatively low concentration 
. . . Generally well tolerated locally 
and systemically. 

For Convenience — 

Various Dosage Forms 

Diodrast is supplied in a sterile 
solution (35 per cent by weight/ 
volume) in ampules of 10 cc. and 
20 cc. (boxes of 1, 10 and 25) and in 
vials of 30 cc, with diaphragm stopper 
and special air vent needle (boxes of 
1, 10 and 25). Obtainable through 
druggists and dealers in surgical and 
x-ray supplies. 

Write for a copy: “Excretion Urography 
and Retrograde Pyelography”— profusely 
illustrated— based on experience of noted 
urologists and roentgenologists. 


DIODRAST 




' MEDICAL ' 
ASSN 




Reg. U. S. Pat. Off. & Canada 
Brand of lOPYRACYL 

(3.5 diiodo.4-pyndon-N>acetic acid diethanolamine) 



WINTHROP CHEMICAL COMPANY. INC. 

Pharmaceuticals of merit for the physician 

NEW YORK, N. Y.-WINDSOR, ONT. 
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A New Aid to Suture Research 



THE ELECTRON MICROSCOPE 


FIFTY TIMES more powerful than & Geck policy of providing its research 
the strongest optical microscope and staff with every possible facility, 
providing useful magnification up to The potentialities of an instrument 
100,000 diameters, the recently per- which carries vision into the realm of 

fected electron microscope has greatly molecules seem limitless. The electron 
extended the horizon of scientific ob- microscope, therefore, constitutes a 
servation. most important supplement to research 

Acquisition of the first of these new equipment already rated among the 
instruments conforms with the Davis most complete in this country. 

Further details of the Eleetron Microseope are given on the third page following 

DAVIS & GECK, INC;, BROOKLYN, NEW YORK 



oZ)<S'^ ^Sutun£A 


NOTE: In agreement with the new U- S. P. nomenclature, catgut products 
formerly known as Plain, 10-day, 20-day, and 40-day, are now designated as 
Plain — type A Medium chromic — type C 

Mild chromic -type B Extra chromic — type D 

THERE HAS BEEN NO CHANGE IN THE PRODUCTS THEMSELVES 


Claustro -thermal Catgut 


Kal- dermic Sutures 



CtiilLSaiflllHiL 
tleltablr Ca<Ctil 




POSSESSES all the qualities essential to 
proper function and is adaptable to all con- 
ditions and technics. The tubes may be 
boiled or autoclaved for asepticization of 
their outer surface or treated germicidally. 

This catgut offers the additional safety 
factor of Claustro-thermal* sterili- 
zation — an exclusive D&G process wherein 
heat, at temperatures lethal to the most 
resistant spores and organisms, is applied 
AFTER the suture is hermetically sealed in 
its glass tube and thus fully protected. 


NO. 

LENGTH 
in rxcess of 

SIZES 

I 205 

Plain — type A 54" 

5-0 to 4 

I 225 

Mild chromic — type b 54" 

4-0 to 4 

1245 

Medium “ — typec 54" 

4-0 to 4 

I 285 

Extra “ — 0 SA-" 

4-0 to 4 

Package of 12 tubes of a kind 

^3.60 


Thermo -flex Catgut 

FLEXIBILITY is the feature of this 
catgut. Ready for use as it comes from the 
tubes, it requires no special preparation. 

Though of the Thermo-flex,* non- 
boilahle, type, there is no compromise in 
sterility. It is sterilized by heat at temper- 
atures exceeding the most rigid bacterio- 


logic 

requirements. 

LKNG rH 


NO. 


in excess of 

SIZES 

1405 

Plain — type a 

54" 

5-0 to 4 

1425 

Mild chromic — type 

B 54" 

4-0 to 4 

1445 

Medium “ — type 

c 54" 

4-0 to 4 

1485 

Extra “ — type 

D 54" 

4-0 to 4 

Package of 12 tubes of a 

kind 

$ 3-f>o 


KAL-DERMIC* represents the culmina- 
tion of eight years’ research to perfect a 
skin and tension suture combining the best 
features,while eliminating the disadvantages 
of silkworm gut, horsehair, silk and several 
synthetic products variously named. 

Kal-dermic is completely stable. It is 
highly resistant to tissue fluids and germi- 
cides; its color is permanent under all con- 
ditions; and the strand may be repeatedly 
boiled or autoclaved without impairment. 

KAL-DERMIC SKIN SUTURES 


In tubes, sterilized 
(Twelve tubes to a box) 


NO. 

NEEDLE LENGTH 

SIZES 

PER BOX 

550 

None 2 

X 60" 

4-0 to 0 

$3.60 

953 

%-circle 

20" 

000, 00, 0 

3.00 

954 

Half- curved 

zo" 

000, 00, 0 

3.00 

852 

None 

40" 

8-0, 6-0, 





4-0 to 0 

1.80 

On reels, unsterilized 


NET, BEK 

(Ten reels to 3 box) 


DOZ. BOXES 

50 

None 

190" 

0000 

$10.50 




000 

1 1.64 




00 

1 2. 60 




0 

14.40 


KAL-DERMIC TENSION SUTURES 


In tubes, sterilized 
(Twelve tubes to a box) 

555 None 
855 None 


60" 

zo" 


rKK BOX 

I to 4 1:3.60 

I, 2, 3 1.80 


On reels, unsterilized 
(Ten reels to a box) 

55 None 190" 


NET, PKK 
UOZ. BOXES 

1 $17.40 

2 20.16 

3 22.80 


DISCOUNTS ON SfJJANTITIES 

★ D*G Registered Trade Mark 


DAVIS & GECK, INC., BROOKLYN, N.Y., U. S. A. 




Fine- gauge Catgut 

A CHROMIC suture of exceedingly fine 
diameter which facilitates accurate appo- 
sition and provides prolonged retention 
with a marked reduction in trauma and 
virtual absence of reaction. 

CLAUSTRO-THERMAL {bailable) 

LKNGTII 


NO- 

NEEDLE 11 

fXtess of 

SIZES 

DOZEN 

50341 

Straight 

28" 

5-0 

$3.60 

50344 

Half-circle 

28" 

5-0 

4. 20 

50245 

None 

54" 

5-0 

3.60 

40341 

Straight 

28" 

4-0 

3.60 

40344 

Half-circle 

28" 

4-0 

4. 20 

40245 

None 

54" 

4-0 

3.60 

THERMO-FLEX (aaa- 

-bailable) 


50541 

Straight 

28" 

5-0 

$3.60 

50544 

Half-circle 

28" 

5-0 

4. 20 

50445 

None 

54" 

5-0 

3.60 

40541 

Straight 

28" 

4-0 

3.60 

40544 

Half-circle 

28" 

4-0 

4. 20 

40445 

None 

54" 

4-0 

3.60 


Packages of I2 tubes of a kind and size 

Anacap Silk 

NEW principles of fabrication provide 
Anacap* silk with unprecedented strength, 
knot security, and absolute non-capillarity. 

NO. LENOTJI SIZES DOZEN 

A40 40" 8-0, 6-0, 4-0 to 4 $1.80 

A120 2 X bo” 8-0, 6-0, 4-0 to 4 3-6o 

Packages of 12 tubes of a kind and size 


Unabsorbable Sutures 


NO. 

MATERIAL 

LENGTH 

350 

Celluloid-linen 

bo” 

360 

Horsehair 

b X 28" 

390 

White silkworm gut 

6x14" 

400 

Black silkworm gut 

6x14'' 

450 

White twisted silk 

bo” 

460 

Black twisted silk 

bo” 

480 

White braided silk 

bo” 


Packages of 12 tubes of a kind 


SIZES 

000, 00, O 
00 

00, O, I 
00, O, I 
000 to 3 
000 to 2 
00, O, Z, 4 

$ 3-^0 


Emergency Kit Sutures 

THREADED on half-curved or %-circle 
eyed needles with cutting edges for skin, 
muscle, or tendon. Heat sterilized in glass 
tubes which may be either boiled or sub- 
mersed in any active germicidal solution to 
asepticize their outer surface. 



WITH HALF-CURVED NEEDLES 


NO. 

MATERIAL 

LENGTH 

in excess of SIZES 

904 

Plain — type a catgut 

18" 

00 to 3 

914 

Mild chromic — type B I 

00 to 3 

924 

Medium chromic — type c 1 8^' 

00 to 3 

954 

Kal-dermic 

20” 

000, 00, 0 

964 

Horsehair 

2 X z 8 " 

00 

974 

White silkworm gut 

2 X 14" 

00, 0 

984 

White twisted silk 

20” 

000, 0, 2 

986 

Anacap silk 

20” 

000, 0. Z 

900 

Assorted: Catgut, Silk, and Kal dermic 


,f=«s5Jr*“ 







WITH %-CIRCLE 

NEEDLES 

903 

Plain — type a catgut 

18" 

00 to 2 

923 

Medium chromic — type c i 8" 

00 to 2 

953 

Kal-dermic 

zo” 

000, 00, 0 

963 

Horsehair 

2 X 28" 

00 

973 

White silkworm gut 

2 X 14" 

0 

983 

White twisted silk 

20” 

000, 0, 2 

985 

Anacap silk 

zo” 

000, 0, 2 

930 

Assorted: Catgut, Silk, and Kal-dermic 


Packages of 12 tubes of a kind $ 3-00 


Other D & G Sutures 

IN ADDITION to the foregoing a wide 
variety of suture-and-needle combinations 
is available for intestinal, thyroid, tonsil, 
eye, harelip, cleft palate, plastic, nerve, 
artery, obstetrical, circumcision, ureteral, 
renal and dental surgery. A complete list 
of sizes, lengths, needle combinations, etc. 
will be supplied on request. 


DISCOUNTS ON SfJJANTlTIES 

★ DiG Registered Trade Mark 

DAVIS & GECK, INC., BROOKLYN, N.Y., U. S. A. 

Copyright 1940 Davis & Geek, Inc. Printed in U. S. A. 


A New Aid to Suture Research 


T’he Electron ^EMkroscope 

FOR SOME YEARS it appeared that an impasse had been reached 
in the extension of microscopic observation. The ability to penetrate 
smaller and smaller fields depends not upon greater magnification— 
which is limitless— but upon increased resolving power, or the power 
of discriminating between minute objects in close proximity. Since 
resolution is definitely limited to the wave length of the medium of 
illumination employed, the maximum efficiency of the optical or light 
microscope was attained when it was adapted to the use of short wave 
ultra-violet radiation. 

Efforts to explore beyozid the limits of the microscope, therefore, 
turned to indirect methods until it was observed that a close analogy 
exists between the action of a glass lens on a light beam and that of 
an electro-magnetic field on an electron beam. This suggested the 
development of an instrument which, in place of light, would utilize 
electronic emanations of infinitesimal wave length. The outcome was 
the electron microscope, 

IN GENERAL PRINCIPLE and in arrangement of its essential 
elements this instrument is quite similar to the light microscope. The 
electron beam is condensed, passed through the specimen, enlarged 
and focused upon a fluorescent screen for direct observation or upon 
a photographic plate as desired. 

Manipulation of the electron microscope differs from that of the 
light 'microscope in that focusing is done by varying the lens power 
instead of changing the position of the specimen with respect to the 
lens. This is possible because in magnetic optics “lenses” are created 
and. controlled by current flowing through a coil. Ability to vary the 
lens jDower also permits continuous variation of magnifying power 
—a marked advantage over the step by step method of the light 
microscope, 

THE PERFORMANCE of the present instrument conclusively 
demonstrates its practicability and great immediate ^nlue. It permits 
direct observation in magnifications up to 30,000 diameters and pho- 
tographic magnifications up to 100,000 diameters. Moreover, many 
specimens transparent to light are shown in detail by tire electron 
beam without recourse to staining. 

Experiments conducted thus far indicate that the electron micro- 
scope opens a way to medical research of profound significance. 


BAYIS CT GECK, mc. 
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Another Contribution from the 
Bioeheniist to Modern Medical Science 


The literature of the past decade offers 
convincing evidence of the intensive re- 
search which has been directed toward 
the discovery of a product which would 
faithfully reproduce in humans the 
gonad-stimulating effects of the anterior 
pituitary gland. 

Since the discovery of the hormone of 
pregnant mares serum in 1930, its 
physiologic properties have been ex- 
haustively investigated. These studies, 
both in animals and in humans, indicate 
that this hormone does possess gonado- 
tropic effects which closely simulate 
those of the anterior pituitary gland. 

Gonadogen is a highly purified prepara- 
tion of this hormone. Prepared by the 
method developed by Cartland and 
Nelson in the Upjohn Research Labora- 


tories, it is obtained in a high state of 
purity as a white, water-soluble powder 
which is stable in the dry form. Substan- 
tially free of serum proteins, it may be 
employed in human patients for subcu- 
taneous, intramuscular or intravenous 
administration. 

Gonadogen opens a new field of thera- 
peutic possibility. Physicians are invited 
to send for comprehensive literature. 

Gonadogen is available, through all pharma- 
cies, in two strengths — in boxes of six 
rubber-capped vials, each vial containing one 
sterile tablet of 10 Cartland-Nelson units 
(approximately 200 International units), to- 
gether with six 1 cc. ampoules physiologic salt 
solution; and in boxes of three rubber-capped 
vials, each vial containing one sterile tablet of 
20 Cartland-Nelson units (approximately 
400 International units), together with three 
1 cc. ampoules physiologic salt solution. 



Please mention Ankai.s of .Surgerv when writing advertisers. 
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The Greatly Simplified and Practical 

Zachary Cope modified De Martel 

TRIPLE COLON CLAMP 


This single, powerful instrument retains all 
the valuable features of the original tie 
Martel Clamp plus the advantages of sim- 
plicity. There are no attachments to com- 
plicate its application; its use requires less 
time, less manipulative effort than any com- 
parable method. It is a most practical, de- 
pendable and efficient instrument for dif- 
ficult resections of the rectum and recto- 
sigmoid. 



The three de Martel type blades closed in holder. Below: Blades 
open, ready for application as a unit. 


The Cope Clamp consists of three 
stainless steel biting blades of 
the de Martel type, each with 
end catch to hold it in place. 
These, inserted as a unit over the 
bowel, are securely clamped in 
place with the removable crush- 
ing clamp holder. 



The Cope Clamp reduces possi- 
bilities of soiling, and furthers re- 
storative surgery of the bowel. It 
enlarges the number of cases in 
u’hich such surgical treatment can 
be given, and is a dependable, 
sure, mechanical aid in deep ab- 
dominal work. 



V AVUELLER & CO. 


SURGtONS' INSTRU MENTS HOSPITA L SUPPUtiHaUIPMINT 

OGDEN AVE-VAN BUREN and HONoRE STREETS 

CHICAGO, ILL. 


ZACHARY COPE-de MARTEL Triple Colon Clamp, with 
three stainless steel blades, complete, $60.00. Set of three 
stainless steel blades only, $30.00. Made in U.S.A. 

REFERENCE' Smeery, Gjnecolosy & Obstetrics, Feb. 1, 1911, 
Vol. 72, No. 2. pp 213-221 : CANCER OF THE RECTUM AND 
RECTOSIGMOID, ITS SURGICAL TREATMENT, by Fred W. 
Rnnkin, M,D„ F,A C S 


ORDER A 

BINDER 

FOR yOUR 


ANNALS OF 
SURGERY 


Botind in red cloth, stamped in gold. Eaeli 
binder will hold one complete volume 
(six is.eues). No loose wires ... no com- 
plicated devices. Putting in or removing 
an issue is a simple operation. 

Price $1.75 

Get Yours Notv . . . Write to 
ANNALS OF SURGERY 

227 South Sixth Street 
Philadelphia, Pa. 




BENT KNIFE BLADES for deep operations as in hysterectomy, 

coning the cervix, biopsy, hip, gall-bladder, semi-lunar cartilage, 
cleft palate, throat, deep abscesses. 3 styles: No. 14 sharp all round; 
No. 16 sharp on one edge only; No. 18 sharp on two edges with a 
safe point. They fit all Beaver knife handles. 


RUDOLPH BEAVER, INC., Waltham, Mass., U.S.A. 
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Precise I>iglit Angulation 

The Problem — Different patients impose 
different lighting problems. Displacement of 
the vital organs, conditions of obesity or em- 
aciation may all materially affect the angle 
of the incision. Yet, light must be projected 
to the bottom and uniformly along the sides 
of every incision. The path your scalpel is to 
take must be adequately illuminated. 


Vital In Cliolecystectoniyi 

{ 

The Solution — A Castle Operating Light. j 

Not only can it be pre-adjusted to a basic |. 

position, anywhere within a 7-foot circle, for f 

the operation to be performed, but, during i 

the operation, it can be precisely adjusted — , 
at the touch of a fingertip — to project the 
full concentration of light alongtheaxisofvis- r 

ion, regardless of the angle the incision takes. 


Write for booklet ‘^Surgical Illumination 


WILMOT CASTLE COMPANY, 1260 University Avenue, Rochester, New York 


CASTLE LICHTS 


/// 
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Preoperative Hypnosis 




Administered the night before operation and again 
previous to the anesthetic, ‘Sodium Amytal’ (So- 
dium Iso-amyl Ethyl Barbiturate, Lilly) allays fear 
and apprehension in the surgical patient. ‘Sodium 
Amytal’ is rapidly destroyed in the body and does 
not add to the burden of renal excretion. 

ELI LILLY AMD COMPANY 

Principal Offices and Laboratories, Indianapolis, Indiana, U.S.A. 


Please mention Aknals of Surgery when writing advertisers. 
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lOR A BITTER SIRGICll RISK 


In the many Instances when the nu- 
tritional state of the patient must be 
brought to a better level in order to 
make anesthesia and surgery less 
hazardous, Ovaltine can be of signal 
value. Without unduly burdening 
the digestive apparatus it contributes 
materially to the protein and carbo- 
hydrate intake, and supplies appre- 
ciable amounts of needed minerals 
and vitamins. 

When mixed with milk* accord- 
ing to directions, the recommended 
three servings daily provide 2578 1.U. 
vitamin A, 302 I. U. vitamin Bj, 491 
S. B. U, vitamin G, 327 1. U, vitamin 
D, 1.05 Gm. calcium, 0.903 Gm. 


phosphorus, 8.9 mg. highly avail- 
able iron, and 0.75 mg. copper. 

The proteins of this delicious food 
drink are of high biologic value, its 
carbohydrate and well emulsified fat 
are readily absorbed, and its diastatic 
action facilitates starch digestion, 

Ovaltine is a valuable food also 
throughout the postoperative recov- 
ery period. Delightfully palatable, it 
is taken with relish though many 
other foods may be refused. Its low 
curd tension encourages rapid gas- 
tric emptying. Its virtual freedom 
from fibrous residue is particularly 
appreciated after laparotomies. 

*Based on average reported values for milk. 



IMPROVED 



2 KINDS— PLAIN AND CHOCOLATE FLAVORED 

Ovaltine now comes in 2 forms — plain, and sweet chocolate flavored. 
Serving for serving, they are virtually identical in nutritional value. 

• • • 

Physicians are invited to send for a supply of individual servings of New Improved 
Ovaltine. The Wander Company, 360 North Michigan Avenue, Chicago, 111. 


Please mention Annals of Surgery when writing advertisers. 
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CRITICAL MOMENT 


Anesthesia accident! For just such critical 
moments it is advisable to have available at 
all times a supply of Suprarenalin Solution 
Armour. In conjunction with artificial 
respiration it may be life saving. 

Hemorrhage, shock, asthmatic spasm, 
asphyxia, nitritoid reaction are other critical 
conditions which may call for the prompt use 
of suprarenalin. But it is important to make 
certain that the preparation upon which 
you depend in these emergencies is potent, 
efficient, standardized and pure. Behind 
Suprarenalin ARMOUR are forty-five years of 
painstaking research in the manufacture of 
endocrine preparations. Only the most select 
of our tremendous supply of fresh animal 
glands are employed and every step in the 
processing is carefully supervised and checked 
to insure a product that meets the high 


and unvarying ARMOUR LABORATORIES 
standard. 

Specify ARMOUR whenever ordering or 
prescribing medicinals of animal origin. 


SUPRARENALIN ARMOUR 

available in these forms: 

SUPRARENALIN SOLUTION 1:1000 

Supplied in 1 cc. ampoules and 1 oz. 
rubber capped vials. 

SUPRARENALIN CRYSTALS 

Supplied in one grain vials. 

SUPRARENALIN INHALANT 1:1000 
Supplied in oz. and 1 oz. 
bottles for oral inhalation. 

SUPRARENALIN OINTMENT 1:1000 
Supplied in collapsible tubes 
with applicators. 

SUPRARENALIN SOLUTION 1:10,000 
1 cc. ampoules for hypodermic 
or intravenous use. 


THE LABORATORIES 
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Usual course of thyroglossal ^ /'■- 
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CANCER OF THE BREAST* 

Carl Eggers, M.D., 

Tibor be Cholnoky, M.D. 

AND 

D. S. D. Jessup, M.D. 

New York, N. Y^. 

FROM THE SURGICAL SERVICE OF THE NEW YORK SKIN AND CANCER HOSPITAL, NOW THE TUMOR CLINIC OF THE NEW YORK 

POST-GRADUATE HOSPITAL, NEW YORK, N. Y. 

At the New York Skin and Cancer Hospital (now the Tumor Clinic 
of the New York Post-Graduate Hospital) the teaching has always been in 
vogue that any breast cancer, with its accessible metastases, which is re- 
movable, is operable. In view of the seriousness of the disease, any reason- 
able attempt to save or relieve a patient is justified. 

We have divided our cases into three main groups; 

Group I. — Primarily Operable Cases: Under this heading are included 
all those cases without definite evidence of incurability. It is our belief that 
all cases which are operated upon in the hope of accomplishing a cure must 
lie classed as primarily operable. The fact that the prognosis seems unfav- 
orable in many should not change this attitude. In this sense, all cases with 
axillary involvement are operalDle but unfavorable, as indicated by published 
statistics, most of which report not more than about 20 per cent of five-year 
results. In the same way, if we study patients with ulcerated carcinoma of 
the breast as a group, we find the prognosis very grave. Of our 33 cases 
with ulceration only two survived the five-year period. Nevertheless, if the 
breast is movable and there is no evidence of internal metastases, the lesion 
must be classed as primarily operable even though the five-year results are 
poor. 

Group II. — Operable for Palliation: This is a group of cases with evidence 
of incurability. Operation is performed for the relief of symptoms. Many 
of the patients are referred to us after unsuccessful radiation treatment or 
an incomplete operation performed elsewhere. Ulcerated lesions affecting the 
chest wall are included, as well as patients with inflammatory carcinoma 
which do not permit operation within normal tissue. 

Group III. — Inoperable Cases: Classed as inoperable are only those cases 
with the local primary tumor involving the chest wall so extensively that 

* Read before the Third International Cancer Congress, Atlantic City, N. J., Sep- 
tember 15, 1939. Submitted for publication November 6, 1939. 
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complete removal is impossible, or with the axillary or supraclavicular nodes 
involved to such an extent that the}^ cannot be extirpated. In addition to 
these, all cases with known distant metastases are rejected for operation. 
Occasionally, however, operation ma)'^ he permissible in such cases for the 
relief of symptoms or for the removal of a foul, ulcerating lesion. 

The present report is based upon a group of 278 consecutive cases op- 
erated upon during the ten-year period, 1924-1933 inclusive. The findings 
are supplemented by observations based upon personal experience with the 
disease. At our hospital the treatment of cancer of the breast has always 
been primarily surgical in the operable cases. Radiation treatment, either 
pre- or postoperative, was used routinely during a certain period covered 
by this paper, and is being used to-day in selected cases. The operations 
were performed by an attending staff and their resident assistants, 34 in 
number. 

Among the applicants, 505 were clinically diagnosed as carcinoma, and 
may be classified as follows: (i) One hundred eleven, or 22 per cent, were 
considered inoperable. About one-half of them were neglected primary 
cases, which had received neither surgical nor roentgenotherapy, while the 
other half were patients with recurrences and metastases. (2) Three hun- 
dred ninety-four cases were classed as operable. Of these, 116, or 23 per 
cent, came for consultation only, leaving 278, or 55 per cent, which form 
the basis of the present report. 

They are divided into: (a) Primarily operable, 253 in number, selected 
on the basis of the criteria of operability previously defined, (b) Cases for 
palliative surgery, 25 in number, or 9 per cent, including local recurrences, 
advanced, ulcerative tumors and inflammatory lesions presenting evidence 
of incurability. 

Mode of Onset . — Patients with carcinoma of the breast usuall}’^ complain 
of the accidental discovery of a painless lump as the first manifestation of 
trouble. Some are so unobservant, however, that their attention is not drawn 
to the breast until there is gross deformity, ulceration, pain, or bleeding, as 
indicated in Table I : 

Table I 

FIRST MANircSTATION OF CANCER 



Ulcer- 
Tumor ation 

Pain 

Deform- 

ity 

Bleed- 

ing 

Discoloi- 

ation 

Cracked 

Nipple 

Not 

Given 

Total 

No. of Cases 

215 

IS 

12 

12 

6 

I 

2 

15 

278 

Per Cent 

77 3 

S 4 

4 3 

4 3 

2 I 

0 4 

0 8 

5 4 

100 


Largely as the result of the educational campaigns conducted by the 
American Society for the Control of Cancer, and other agencies, many pa- 
tients seek medical advice on the first appearance of one of these symptoms. 
Unfortunately, however, a large number delay because of the dread of being 
told they have cancer, or because they consider the manifestation not of suf- 
ficient importance to consult a physician. 

The statistics detailed m Table II indicate the unnecessary delay oc- 
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casioned by such an attitude. This delay permits the tumor to grow from 
one which may be curable to one which offers a less favorable prognosis. 


Table II 


LENGTH OF DELAY . BETWEEN ONSET OF SYMPTOMS 
AND SURGICAL CONSULTATION 


21 or 7-S% 
20 or 7-2% 
37 or 13-3% 
24 or 8.6% 

Only 102 or 36.6% 
153 or 54-9% 
40 or 14.4% 
20 or 7-2% 

22 or 7-9% 
43 or 15.5% 


Came within l month 
Came between l and 2 months 
Came between 2 and 4 months 
Came between 4 and 6 months 
Came ■within the first 6 months 
Came within i year 
Came between i and 2 years 
Came between 2 and 3 years 
Came after 3 years 
Onset not stated 


278 or 100.0% 

Experience has shown that early operations for carcinoma lead to far 
better results than those performed late in the disease, no matter how radi- 
cally the)'' are performed. When a patient presents herself with a lump in 
the breast, it is the physician’s duty not to shoulder the responsibility alone 
but to refer her to a surgeon for opinion and establishment of a definite 
diagnosis. In a large percentage of cases, a clinical diagnosis of carcinoma 
is possible with reasonable certainty. In all doubtful cases, and this applies 
particularly to the early, favorable ones, a biopsy should be suggested. 

Physical Signs of Cancer . — There are definite physical signs which aid 
in the diagnosis of carcinoma, such as hardness of the tumor, an ill-defined 
border, fixation, deformity, elevation of the breast, retraction of the nipple, 
puckering of the overlying skin, pigskin appearance, bleeding from the nipple 
or enlargement of axillary lymph nodes. When all of these signs are present, 
the case is an advanced one and the diagnosis is, of course, easy, with a cor- 
respondingly unfavorable prognosis. It is, therefore, important to make a 
diagnosis when only one or two of these signs are present. No matter how 
small the tumor, when it is hard, ill-defined, and there is the slightest re- 
traction of the overlying skin, malignancy has to be strongly suspected. There 
may be no skin retraction visible on inspection, but on elevating the breast 
or approximating the skin over the site of the tumor, slight dimpling may 
appear and should arouse suspicion. Operations performed at this stage 
yield the best results. Transillumination is of relatively little value. 

There are types of carcinoma Avhich do not present the physical signs 
mentioned above. The tumor may be smooth and freely movable and, clin- 
ically, indistinguishable from a benign growth. Because of this fact, no 
physician can afford to say to a patient over 30 years of age, “This lump 
is a harmless little gland, don’t worry about it.” Procrastination may cause 
that patient to lose her life. Whether a positive clinical diagnosis is possible 
or not, every breast tumor in a patient over 30 years of age should be ex- 
cised and a definite diagnosis established. 

Incidence of Diagnostic Signs . — Physical examination of the 278 cases 
heiewith reported revealed the following findings of diagnostic importance; 
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(i) Definite Tumor . — These were found in 96 per cent of the cases, 
while in 4 per cent there was diffuse infiltration. In 20 per cent there were 
no physical signs except a small, hard, ill-defined, more or less movable 
nodule. In spite of that, 14 per cent of this group showed axillaiy lymph 
node involvement. 



Fig I — Nondisfiguring incision along the margin of the breast for excision 

of tumors 


(2) Location of the Tumor.— The site of the tumor was mentioned in 
226 cases (Table III). 

Table III 

LOCATION or TUMOR 



Right 

Left 

Total 

Per Cent 

Upper outer quadrant 

56 

54 

no 

48 6 

Upper inner quadrant 

22 

14 

36 

15 9 

Lower outer quadrant 

17 

18 

35 

IS S 

Lower inner quadrant 

7 

8 

15 

6 6 

Central . 

12 

18 

30 

13 3 

Totals 

114 

1 X2 

226 

100 


Table III shows that in no cases, or 486 per cent, the tumor was situ- 
ated in the upper outer quadrant. This location is, therefoie, of diagnostic 
importance. In this connection it ma}"^ be emphasized that localized chronic 
mastitis, also, nearly always affects these same regions The differential 
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diagnosis between the two conditions is, therefore, important and, at times, 
so difficult that only a biopsy will clear it up. This may be undertaken with- 
out resultant disfigurement, by a semilunar incision along the outer and in- 
ferior margin of the breast, separating it from the chest wall and everting 
it. The entire involved area is then excised in a wedge-shaped manner, with 
the apex toward the nipple. 

(3) Pain. — This was present as the first symptom in only 12 cases, or 
4.3 per cent. It was present with the tumor in 46 cases, or 16.5 per cent. 
Pain usuall)'' means advanced disease, an infiltrating carcinoma, or associa- 
tion of carcinoma with chronic cystic mastitis. 

(4) Adherent Skin. — This was mentioned in 158 cases, or 57 per cent. 
It is of special importance in the early cases, in which other signs are lacking, 
and may be the only real clue to the true diagnosis. When there is extensive 
deformity of the breast, pigskin appearance or ulceration, these signs natur- 
ally overshadow it. 

(5) Dejorniity. — This was noted in about 25 per cent of the cases. No 
definite statistics are available because this condition is frequently combined 
with elevation of the breast or retraction of the nipple which, in themselves, 
produce deformity. Sometimes the breast is markedly shrunken by a grad- 
ual destructive process. In other cases it is enlarged by the presence of a 
massive tumor or with an inflammatory carcinoma. 

(6) Retraction of the Nipple. — This was noted in 92 cases, or 33.1 per 
cent. This sign apparently indicated advanced disease, as in 88 per cent of 
the cases so aflfected there was axillary lymph node involvement. 

(7) Pigskin Appearance. — This indicates a very malignant tumor with 
blocking of the ducts and edema. It is one of the chief signs in diffuse duct 
carcinoma, as well as in inflammatory carcinoma. It was reported in 27 
instances, or 13.3 per cent. 

(8) Ulceration. — ^This is usually considered a sign of advanced disease, 
and consequently operation is frequently withheld. In our group, there were 
33 patients with ulceration. In eight, or 24.2 per cent, the axillary lymph 
nodes were found not to be involved. Only two cases survived the five-year 
period. Nevertheless, we feel that, although ulceration is usually indicative 
of a grave prognosis, the lesion may be operable, and may be completely ex- 
tirpated together with the axillary metastases. We have, therefore, included 
all but four of our cases with ulceration in which no internal metastases 
could be demonstrated, and in which the lesions were removable, with our 
primary operable cases. The other four are included in our list of cases in 
which a palliative operation only was performed. Resection of a part of the 
chest wall is at times necessary. • Electrosurgery finds its greatest application 
in this group of cases. 

(9) Bleeding Nipple. — This was encountered in six cases; in all instances 
it was the first sign of malignant involvement. The significance of bleeding 
and othei d'lschai ges from the nipple is a subject which requires careful at- 
tention. 
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Clinical^, the problem is often quite difficult. If, in the presence of 
bleeding or other discharge, a nodule is palpable, and especially if pressure 
on this nodule increases the discharge, its removal and subsequent examina- 
tion will clear up the diagnosis. These tumors, with their papillary in- 
growths, are usually small, and ai'e situated under or close to the border of 
the areola. They may be removed by a non-disfiguring incision along the 
margin of the areola, as shown in Figure 2. 


I 



Fig 2 — Nondisfigurmg incision along the margin of 
the areola for the excision of small tumors under the areola 
or from the adjoining breast tissue. 


Frequently, however, no nodule is palpable and there is nothing to guide 
one in the selection of the site for the incision. Clinical experience here is 
of great value. Cases with serous and other discharges may be regarded 
as probably benign and treatment instituted to relieve them. They should, 
however, be kept under observation. Knowing that a large percentage of 
patients with bleeding nipples have carcinoma, its clinical significance should 
be stressed. The condition should be discussed with the patient and her 
family. If the blepding persists it is important that some operative procedure 
be employed to determine the source of the bleeding. A simple ablation may 
be indicated. 

(lo) Axillary Lymph Node Involvement. — Axillary lymph nodes were 
palpable in i6o cases. In eight, or 5 per cent, they were later shown not to 
be malignant. Axillary lymph nodes were not palpable in 76 cases. Cancer 
was found in seven of these, or 9.2 per cent. Their presence was not men- 
tioned in 42 cases. 

Relation of Size of Primary Tnmor to Axillary Mefastases. — In the group 
of cases herewith presented, the percentage of axillary metastases is in direct 
relation to the size of the tumor (Table IV). 

Table IV indicates that a small tumor is probably an early tumor. There 
is progressive axillary involvement with increasing size of the tumor. Such in- 
crease may mean that we are dealing with an old tumor, or one of rapid 
growth and high malignancy. 
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Table IV 

RELATION OF SIZE OF TUMOR TO AXILLARY METASTASES 


Size of Tumor 

cm. 

I 

cm. 

2 

cm. 

3 

cm. 

4 

cm. 

5 

cm. 

6 

cm. 

7 

cm. 

8 

cm. 

9 

cm. 

10 

cm. 

Larger 

Than 

10 

cm. 

Size 

Not 

Men- 

tion 

Totaled 

No. of Cases . . . 

5 

12 

23 

50 

35 

24 

18 

II 

7 

s 

4 

18 

66 

278 

No. of Involved 
Axillary Modes 

I 

3 

7 

30 

24 

20 

17 

9 

6 

s 

4 

18 

52 

185 

Per Cent 

20 

25 

30.4 

60 

68.5 

83.3 

94-4 

81.8 

8s. 6 

100 

100 

100 

78.7 

66. s 


Principles of the Radical Operation . — The operation employed by us bears 
the names of Halsted and Willy Meyer, in honor of the two men who have 
done most to standardize the procedure. As is well known, the essential dif- 
ference between the Halsted and Willy Meyer procedure is that the former 
began his dissection at the sternum and worked toward the axilla, while the 
latter started at the axilla and dissected toward the median line in the hope 
of avoiding dissemination of cancer cells by manipulation of the tumor during 
operation. 

Technic of the Operation . — We follow the Willy Meyer procedure, with 
some minor changes which have proved of value. The landmarks of the 
skin incision are the insertion of the pectoralis major muscle at the humerus, 
the junction of the middle and outer third of a line drawn from the clavicle 
to the free axillary border of the pectoralis major, and a point midway be- 
tween the lower margin of the breast and the umbilicus. The variable land- 
marks are at the breast. The incision here surrounds the breast and de- 
pends upon the location and size of the tumor. Practically the entire skin 
of the breast must be removed, but this is varied slightly depending upon 
which quadrant of the breast is involved. All the landmarks are joined by 
the skin incision, which constitutes the first step. The important point is 
not to worry about the subsequent closure of the wound, but rather to be 
sure to stay well away from the tumor in order to avoid the all too frequent 
recurrences in the skin. 

The next step is to carry the skin incision only into the superficial fat. 
The skin flaps are undermined and the dissection carried to the deep land- 
marks, which are the cephalic vein above and outward, the clavicle above, 
the sternum mesially and the rectus sheath below. Laterally, it extends to 
the free border of the latissimus dorsi muscle with its tendinous attachment 
to the humerus. Wlien these landmarks are reached the entire incision is 
deepened to the fascia and muscles. 

The actual dissection begins just above the cephalic vein on the deltoid 
muscle and is carried downward across the vein, taking away all fat and 
fascial covering of muscles and vessels. It cleans out the infraclavicular fossa 
above and exposes the insertion of the pectoralis major muscle at the humerus. 
The fibers of the pectoralis major muscle are separated from those of the 
deltoid. The cephalic vein marks this division. Then the entire muscular 
and tendinous attachment of the pectoralis major muscle is divided close 
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to the humerus. This preliminary step naturally means the later removal 
of the entire muscle including the clavicular portion. The dissection is 
carried over the coracobrachialis muscle. 

The pectoralis minor muscle is readily exposed as it crosses the axillary 
vein and inserts into the coracoid process. The muscle is divided at the 
coracoid process, which exposes the entire axilla for careful dissection. In 
most cases, it is simpler to divide the broad attachment of the clavicular 
portion of the pectoralis major muscle at this time, before starting any dis- 
section of the axilla, as this step immediately exposes the deep fascia cover- 
ing the axillary contents, especially the axillary vein as it dips behind the 
clavicle which marks the uppermost portion of the axillary dissection. 

A sharp scalpel is the best means of performing a thorough axillary dis- 
section. This will remove all fat and fascia, exposing bare muscle, which will 
allow removal of the sheath of the axillary vein, to which are attached lymph 
nodes and lymph vessels. Injury to the junction of the cephalic with the 
axillary vein should be avoided. The only large vessels encountered, which 
must be divided, are the anterior thoracic artery and vein. Various other 
smaller vessels must be clamped and divided, tbe veins all being clamped 
within the sheath. The large nerves lying above the artery and vein should 
not be unnecessarily exposed. All veins entering the axillary vein from 
l>e/ozv can be immediately divided, the only one to be saved being the sub- 
scapular vein, which enters the axillary vein from behind in the outer portion 
of the axilla. 

With the division of the deep fascia and axillary dissection the chest 
wall is exposed at the first rib. The highest portion of the subscapular space, 
way up behind the vessels, can be cleaned out by wiping it out with a gauze 
sponge. This is the only time that gauze dissection is employed. The long 
thoracic nerve of Bell, supplying the serratus magnus muscle, should be pre- 
served. The subscapular artery and vein and nerve should also be preserved, 
unless they are included within a mass of involved malignant nodes, when 
they must be sacrificed for the sake of thoroughness. 

Dissection is now carried across the chest wall from the latissimus dorsi 
muscle mesially, gently lifting the breast, pectoral muscles and axillary con- 
tents so that the serratus fibers may be freed of their fascia and the fibers 
of origin of the pectoralis minor muscle divided. The perforating branches 
of the internal mammary artery close to the sternum are divided and ligated 
with a few other branches of the intercostal vessels. Sometimes the upper 
rectus sheath is also removed, which leaves only the muscular fibers of 
origin of the pectoralis major muscle at the sternum to be divided. Thus 
the entire cancer field is removed en bloc. The high frequency current is 
employed for hemostasis of all smaller vessels. 

A stab wound is made through the lateral flap, just anterior to the latis- 
simus dorsi muscle, and two split-rubber tubes inserted into the axilla. 

In case suture without undue tension is possible, the wound is com- 
pletely closed with interrupted silk sutures. Ail air and fluid is expressed 
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from under the flaps, permitting close apposition of the skin to the chest wall. 
A pressure dressing is applied over the axilla. 

The arm is put up in abduction and is kept that way. It is most impor- 
tant to do this in order to obtain early function of the arm. The first dress- 
ing is undertaken from the fifth to the seventh day, depending upon circum- 
stances, chiefly amount of discharge, odor, or discomfort. The drainage 
tubes are removed at this time. 

Subsequent dressings are also applied with the arm in abduction. The 
patient is allowed out of bed as soon as she feels like it and her general con- 
dition permits. Function of the arm is encouraged, and complete elevation 
is usually possible by the time the patient is discharged. 

In case closure of the wound is not possible, a Thiersch skin graft from 
the thigh is done immediately. The graft is covered with silver foil and 
vaseline gauze. The dressing is not disturbed for seven days. Usually, the 
grafts take in their entiret3^ 

Biopsies . — The question of biopsies requires special consideration. It is 
probably conceded by nearly all surgeons, that a biopsy, which consists of 
excision of the entire tumor with a margin of normal breast tissue, is with- 
out danger. In view of the fact that the clinical diagnosis of carcinoma 
is often doubtful, especially in the early cases, biopsy becomes a necessity. 
We have gone a step further, and in a communication,® in 1932, advocated 
excision of the entire tumor, not only for the purpose of establishing a diag- 
nosis, but with the aim of avoiding manipulation of the growth during 
operation. We have always felt that some of the distant metastases to which 
patients finally succumb, are due to rough handling of the breast. When 
one considers the tendency of cancer to spread in all directions by direct 
extension along tissue spaces, through lymphatic channels to lymph nodes, 
or directly into the blood stream, it is conceivable that pressure upon the 
tumor itself, or upon some of the tumor emboli (Figs. 3. 4. and 5) in ves- 
sels, may propel them onward. When in addition to that, one considers that 
only those cancer cells which pass to the axillary lymph nodes are accessible, 
while those which travel along the perforating branches of the internal mam- 
mary vessels cannot be reached, the importance of trying to confine the tumor 
cells to the breast becomes apparent. From the moment a patient places her- 
self under a surgeon’s care he is responsible for her. Frequent or rough han- 
dling of the breast should be avoided. This applies to the preoperative period 
as well as to the operation itself. It is unavoidable for the assistant to pull or 
press on the breast during the operation. By a preliminary excision of the 
tumor, with either a scalpel or preferably an electrosurgical knife, this danger 
may be avoided. 

In planning a biopsy, the patient should be prepared for a radical opera- 
ton. An incision, adequate for good exposure, is made, and the entire lesion 
is then excised with a good margin of normal breast tissue and fat. In 
case the giowth is adherent to the skin, the involved portion of the latter 
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is also removed. Care is taken not to press upon or handle the tumor other 
than is absolutely necessary. In case of a favorable pathologic report, the 
edges of the breast tissue are approximated with a few plain catgut sutures, 
a split-tube drain is inseited if indicated, and the skin closed with inter- 




Fig 5 — Carcinoma metastasis m the lateral sinus 
of a lymph node 


rupted silk. Should the tumor prove to be malignant, a small antiseptic 
tampon is inserted into the wound, the skin is closed with a few sutures, and 
the radical operation immediately undertaken. 

Postoperative Results . — Variations in postoperative results are frequently 
obseived in spite of the constancy of operative method and individual skill. 
They probably depend, to a large degree, upon differences in malignancy as 
well as on the extent of the disease. It may well be assumed that the majority 
of the patients who succumb within two years after operation, have tumors 
of a high degree of malignancy. It is these same cases which may have 
deep-seated, unrecognizable internal metastases at the time of operation, even 
though the axilla is negative. It is our belief that the prognosis depends on 
three factoi s : Early diagnosis ; the thoroughness of the radical operation ; 
and the degree of malignancy of the tumor. The observation that certain 
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tumors, classified histologically, give a higher percentage of “cures” than 
other groups is indicated in Table X. It is also known that certain patients 
have clinically favorable tumors regardless of the histology (Figs. 6 and 7 
A and B). Having a large number of such favorable cases in any reported 
group will naturally improve the statistics. 



Fig. 7. — (A) Typical duct carcinoma with retraction of nipple and edema of skin, of three year’s 
duration. Axilla involved. (B) Result eight y'ears after operation. No signs of metastases. “A 
favorable tumor.” 


In order to permit comparison of our statistics with those of others, we 
have included all cases operated upon that offered a chance of cure, accord- 
ing to the criteria for operation enumerated above (Table V). 


Table V 

RESULTS IN ALL PRIMARILY OPERABLE C.^SES 


Operations in cases classed as primarily operable 253 

Operability 91.0% 

Five-year arrests 85 or 33-5% 

Ten-year arrests (of 97 cases operated upon 10 years before) 21 or 21.7% 

Axillary nodes not involved 92 or 36.3% 

Five-year arrests 51 or 55 . 6 % 

Ten-year arrests (of 36 cases operated upon 10 years before) 13 or 36.1% 

Axillary nodes involved j5j pj. % 

Five-year arrests 3^ pr 21,2 % 

Ten-year arrests g P,. j.3 j ^ 

Follow-up obtained on (of the total of 278 cases) 240 or 80 <7 
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Chart i — Illustrating the percentage 
of five > ear arrest cases in relation to opera 
ti\e dela> * There is a gradual reduction m 
fiv e year arrests in cases in which operation 
Mas delayed from one month up to two 
>ears After that, there is a definite increase 
in recoienes 

The probable explanation is that the 
more malignant cases die during the first tno 
years after recognition of the tumor. Those 
who survive probabb represent so called fa* 
vorable tumors from a malignancy stand- 
point. Either the cells in themseUes, are less 
malignant or the resistance of the host is 
greater than usual. 


Prognostic Significance of Delay . — 
Table VI shows the relation between de- 
layed operation and five-year arrest. This 
study is based upon 235 cases in which 
definite information was obtainable. The 
43 cases in which no positive data were 
available have been excluded (Chart I). 

Prognostic Significance of Tumor 
Sise. — All tumors excised at our clinic 
are measured and studied in relation to 
the other portions of the breast. The sta- 
tistics in Table VII show, as one may ex- 
pect, that the chances of five-year arrest 
are better with smaller tumors, and in- 
dicates the importance of early diagnosis 
and operation. The smaller the tumor, 
the younger it apparently is, and the bet- 
ter the operative results. 


Table VI 

nve-VEAR RESULTS AS IVPLUENCED BY DELAY IS' OPERATING 



Operated 

Within 

1 Mo. 



Between 



3 Yrs. 
(or longer) 

Operated 

1-2 Mos. 

2-6 Mos. 

6 Mos.-i Yr. 

1-2 Yrs 

2-3 Yrs. 

No of Cases 

21 

20 

61 

SI 

40 

20 

22 

Five-year Arrest 

16 

10 

21 

12 

8 

S 

9 

Per Cent 

76 

50 

34 

23 

20 

25 

40 9 


Tables VI and VII present statistical evidence of the importance of 
operating upon patients soon after discovery of the growth and while the 
tumor is still small. A five-year operative recovery, of about 75 per cent, 
in these early cases ma)^ confidently be expected. 


Size 

No of Cases 
Alive Five Yrs. 

No. of Cases 
Five-yr. Arrest 
Per Cent 


Table VII 


RELATION BETWEFN 

SIZE 

or TUMOR 

AND 

riVE-YCAR 

ARREST 














Over 

Not 


1 

2 

3 

4 5 

6 

7 

8 

9 

10 

10 

Men- 

cm. 

cm. 

cm. 

cm. 

cm. cm. 

cm. 

cm. cm. 

cm. 

cm. 

cm. 

tioned 

S 

12 

23 

50 

35 24 

18 

II 

7 

5 

4 

18 

66 

2 

6 

21 

U 

10 6 

I 

2 

I 

I 

0 

3 

23 



j 

, 


y 





j 



V 



Y 







66 


40 



127 




45 




29 



31 




7 



23 


72 5 



24 4 




IS 5 



32 


Roentgenotherapy. — Opinions still differ widely as to the advantages of 
roentgenotherapy, either before operation or after the radical operation. 
Largel}’’ influenced by our observation that local recurrences are rare, and 
that the patients who die of carcinoma after a radical operation succumb 
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to deep-seated regional or distant metastases, we are, at present, not using 
postoperative radiation as a routine, but only in cases which had axillary in- 
volvement and otherwise appear as unfavorable. Postoperative radiation, 
in order to be effective, would have to be administered over the whole body, 
but this is not feasible. To concentrate on the operative scar, axilla and 
mediastinum is not going to affect distant metastases though it may he valu- 
able in destroying tumor cells in regions adjacent to the growth. We occa- 
sionally use preopei'ative radiation for carcinoma with a bad prognosis, 
especially the inflammatory type. Its value is questionable. 

During a part of the period covered in the present communication, post- 
operative radiation was used routinely. Of the 278 cases reported, loi 
had radiation in some form, four preoperatively, four pre- and postoperatively, 
and 93 postoperatively alone. Whereas, of the total group of 278 cases there 
was five-3^ear arrest in 32.3 per cent of cases, in the group of loi cases 
treated with radiation in addition to operation, there was a five-year arrest 
of 38.7 per cent. 

The cases were not selected, and on the basis of these statistics, it appears 
that there may be merit in radiation following a carefull}'^ performed radical 
operation. 

Comparative Statistics of Cases Treated Surgically . — A comparison of 
our statistics with those of other institutions is presented in Table VIII. 

Table VIII 


COMPARATIVE STATISTICS — FIVE-YEAR 

RESULTS 




Without 

With 


Total 

Axillary 

Axillary 


Cases 

Involvement 

Involvement 


Per Cent 

Per Cent 

Per Cent 

Willy Meyer* (German Hosp.) 

30 



Mathews’ (St. Luke’s Hosp.) 

37.8 



Sistrunk and McCarthy’ (Mayo Clinic) 

36.7 

63.9 

18.9 

Eggers’ (Lenox Hill Hosp.) 

43.8 

65.4 

33.3 

Harrington’ (Mayo Clinic) 


71.2 

26.3 

Klingenstein® (Mt. Sinai Hosp.) 

23 

40 

17 

White*’ (Roosevelt Hosp.) 1927 

36 

70 

19 

1937 

27 

58 

12 

Eggers, de Cholnoky and Jessup (N. Y. Skin and Cancer 



Hosp.) 

33.5 

5 S .6 

21 . 2 

Table VIII indicates that the 

more recent 

communications 

present no 

improvement in results over the 

older ones. 

Willy Meyer’s® 

report, in 

1905, which includes all his cases 

since he proposed the radical operation in 


1894, and presents 30 per cent five-year results obtained in unselected cases, 
is as good as those reported from most clinics to-day, even with the addition 
of postoperative radiation. White’s^” communications, in 1927 and 1937, are 
interesting as showing that in spite of becoming more radical in his operative 
procedure and adding postoperative radiation, his statistics, in 1937, are 
well below those of 1927. As he himself states, this may be due to more 
accurate pathologic reports and a better follow-up. Perhaps uniform criteria 
of operability will aid in comparing statistics. 

We would like, at this point, to refer to an article on cancer by one of 
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us,^ in wliich a group of So consecutive, personal cases of breast cancer is 
reported. They represented all types of cancer and all degrees of severity. 
No radiation was emplo)’ed. Emphasis was placed on wide excision of the 
tumor, thorough undermining of the skin and careful dissection. The total 
five-year arrest of the disease occurred in 43.8 per cent. The most striking 
result, however, was obtained in cases with axillary involvement, showing 
five-year arrest of the disease in 33.3 per cent of the cases, which is con- 
siderably higher than the recoveries reported from most clinics. We have 
attributed these results to careful surgery in the advanced cases. A com- 
parison of the statistics of this group and the one reported herewith is 
presented in Table IX. 



Table IX 

COMPARATIVE STATISTICS 

Esgers 

Eggers. de Cholnoky and Jessup, 


{Lenox Hill Hosp ) 

(X Y, Skin and Cancer Hospital) 

Total cases 

80 

2S3 

Operability 

94 S% 

91 0% 

Five-year arrests 

43 8% 

33 5% 

Ten-year arrests 

IS 0% 

21 7% 

Axillary nodes not involved 

32 S% 

36 3% 

Five-year arrests 

6S 4 % 

55 6% 

Ten-year arrests 

IS 3% 

36 1 % 

Axillary nodes involved 

67 S% 

63 7% 

Five-year arrests 

33 3% 

21 2 % 

Ten-year arrests 

10 0% 

13 1 % 

Follow -up 

95 0% 

89 5% 


It raises the question — what is responsible for such marked dififerences 
in two groups in which practically the same criteria of operability and similar 
radical technic was emplo)^ed ? It appears to us that in addition to variability 
in degree of malignancy we may attribute them to two factors: (i) Poorer 
material in our clinic cases, which is about the least favorable imaginable. 
(2) Cases operated upon by one operator, with a well-developed technic, are 
likety to give better results than a group operated upon by 34 different sur- 
geons, some of whom are just learning the technic. 

Bilateral Cancer of the Breast . — It is known that about 5 per cent of 
patients with breast cancer develop a tumor in the opposite breast, either 
simultaneously or sometimes months or years after the first breast was re- 
moved. 

It is interesting to speculate on whether the tumor is a metastasis from 
the primary growth or whether it is an independent lesion. Sometimes one, 
then the other theoiy, seems to apply. Occasionally the second involvement 
appears to be a direct extension across the median line. 

In case the appearance of a tumor in the second breast coincides with 
the presence of deep-seated metastases, or if it shows the same pathologic 
structure, or if it appears simultaneously with, or soon after, the first growth, 
one may assume that metastatic inr^olvement is the most likely explanation. 
On the other hand, if the second breast becomes involved only after several 
years, if there is no evidence of other metastases, and the patient remains 
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well for years after the second operation, one may reasonably assume that 
the tumor was an independent lesion. 

It is our belief that, in the absence of proved metastases, a radical opera- 
tion should be performed for malignant involvement of the second breast. 


\ 




Fig. 8. — Radical operation for bilateral carcinoma. Note 
good functional result. 


The same criteria of operability which apply in unilateral, should be applied 
in bilateral cases. All such cases should, therefore, be included in statistics 
of primarily operable lesions. The functional result after bilateral radical 
operation is good (Fig 8). 

There were nine cases in our group, of which five, or 55.5 per cent lived 
beyond the five-year period, from the time of the first operation. One patient 
is living to-da}'-, 12 years after the first operation. The axilla on one side 
was involved. One case died, six years after a bilateral operation, while 
two patients were lost from follow-up, six years after a bilateral operation 
performed the same year. Both were Avell when last seen and, in view of 
the fact that both had a cystadenocarcinoma, Avhich is rated as a low grade 
tumor, it is possible that they are still alive. The other cases lived five, 
four and one-half, four, hvo and one year, and usually died soon after the 
second operation. 

Supraclavicular Lymph Node Jnvolvemcnt . — This condition is rarely pres- 
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ent at the time primarily operable cases come under observation and, therefore, 
does not play a role in determining operability. During the ten-year period 
covered by this present report, 21 cases with supraclavicular enlargement 
were observed. Six cases may be eliminated because they were old, advanced, 
recurrent cases in which the primar}' operation had been performed else- 
where. One patient was not operated upon. This leaves 14 cases for con- 
sideration. In only one were the nodes present and removed at the time of 
the radical breast operation. It was evidently a bad case, because death 
resulted three months later. Two cases were operated upon within a month 
after the first radical operation, and the nodes showed only an hyperplasia. 
In the other 12 cases, the operation was performed in from several months 
to four years after the radical operation. All showed carcinomatous in- 
volvement. 


Enlarged nodes were palpable in IS cases 

Not operated upon i case 

Operated upon 14 cases 

Involved with carcinoma 12 cases 

Hyperplasia 2 cases 

Follow -up on .10 cases 

No follo\\-up on . 2 cases 


/ 

Of the patients who were operated upon for supraclavicular involvement 
the following follow-up was obtained : 

Dead Within i yr. 2 yrs. 3 yrs. z'A yrs. 4 yrs. 

No. of Cases . . S 2 i i i 

No case survived the five-year period, and it is questionable whether the 
operation is of any real value. When involved, there are usually other deep- 
seated metastases in the mediastinum. However, in view of the almost neg- 
ligible mortality attending this operation, it is justified when a patient shows 
isolated supraclavicular nodes with no definite evidence of distant metastases. 
The nodes may sometimes be controlled for a time with irradiation. 

Local Recurrences . — By local recurrences, we understand secondary 
growths, appearing some time after the radical operation, within the field of 
operation. This means in the skin along the line of incision, in the sub- 
cutaneous tissue, in muscle remnants or in the axilla. It is our feeling that 
the surgeon is responsible for such local recurrences, in that they indicate 
that not sufficient skin was removed or that the deep dissection was not 
adequate. 

Secondary growths appearing in tissues adjacent to the field of operation, 
such as the ribs, cartilages, intercostal tissues, anterior mediastinal and supra- 
clavicular lymph nodes are not classed as recurrences but as regional metas- 
tases. No attempt is made during the radical operation to remove any of 
these tissues, and the surgeon is, therefore, not responsible for the appear- 
ance of metastases in them. 

With this clear understanding, we report local recurrences in 17 cases, 
or 6.7 per cent, in the 253 primarily operable cases, in which the radical 
operation was performed by our own staff. The percentage of local recur- 
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rences is really an index of the efficacy of the operative procedure, ^^'ith 
the statistics reported by us, which include all types of cases, favorable as 
well as unfavorable, we believe that local cure may confidently be expected 
in all breast cancers in which the growth is limited to the breast and the 
axilla. Those patients who subsequently die, rarely succumb to a recurrence 
of the growth locally, but to internal metastases. When one is dealing with 
a tumor fixed to the chest wall, an ulcerated growth, or an inflammatory 
carcinoma, local recurrence may be expected. The treatment of local recur- 
rences depends upon their nature. If suitable, excision with the scalpel or 
electrosLirgical knife may be undertaken, with or without resection of a por- 
tion of the chest wall. In other cases, palliative roentgenotherapy is indicated. 

Edema of the Arm . — Chronic lymphedema of the arm is an unsightly and 
quite a disabling complication, which may be due to dififerent causes. Judg- 
ing from the fact that ligation of the axillary vein in several cases has not 
resulted in edema we believe it to be usually due to lymphatic blocking and 
only rarely to a phlebitis. A slight edema may be transitory or persistent, 
and is probably due to complete extirpation of tbe axillary lymph nodes with 
consequent interruption of lymph channels. We believe that chronic edema 
may be due to several factors; (i) Tight bandaging of the arm in a cramped 
position. (2) Unduly prolonged immobilization of tbe arm. (3) Post- 
operative roentgenotherapy. (4) Acute lymphangitis. (5) Phlebitis. 

In our experience, it is an uncommon complication. We attribute this 
to the avoidance of the factors just mentioned. By putting the arm up in 
abduction and allowing free elbow motion from the start, good circulation 
in the arm is possible. Early elevation of the arm is encouraged and patjents 
are taught exercises. They usually have a good range of motion at the 
time of discharge. 

Although it cannot be proved, we have the definite clinical impression 
that early postoperative radiation favors the development of chronic edema, 
probably due to blocking of lymphatics by the formation of connective tis- 
sue before collateral lymphatic circulation has developed. At times, one sees 
acute edema developing several weeks after a perfectly normal convalescence. 
It is associated with redness and local heat, and corresponds to the clinical 
picture of acute lymphangitis. There is no other evidence of infection, and 
the condition subsides with elevation of the arm, rest, wet dressing, and 
ice bags. 

When a chronic edema is definitely established it is most resistant to 
treatment. A daily period of elevation of the arm on several pillows, with 
the patient reclining, is of value. An elastic bandage applied lightly during 
the night will also aid in relieving the feeling of Aveight and tension. 

Table X shows a pathologic classification Avhich includes some terms that 
were in vogue 15 years ago, which have since been discarded by many path- 
ologists---scirrhus and medullary being now employed as qualifying the gen- 
eral, broader designation of adenocarcinoma. 

While histologic grading has been applied to these 27S cases, the re- 
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suits have not been tabulated here, for it has seemed to us that even with 
the most careful study of sections the conclusions, if oflfered to the clinician, 
are often misleading and that the most important feature in the study of 
breast tumors is the question of whether the growth is malignant or not. 

Tabll X 


P\TI10I0GIC CLASSinCATION 





Five-year 




Per Cent 

Arrest 

Per Cent 

Scirrhus carcinoma 

151 

54 3 

46 

30 4 

Medullary carcinoma 

57 

20 5 

16 

28 r 

Adenocarcinoma 

43 

15 4 

16 

37 I 

Paget’s disease 

5 

I 8 

3 

60 0 

Cystadenocarcinoma 

4 

I 4 

2 

SO 0 

Mucoid carcinoma 

I 

0 3 

I 


Sarcoma 

I 

0 3 

I 

100 0 

Basal cell carcinoma 

I 

0 3 

I 


Unclassified carcinoma 

15 

5 4 

6 

40 0 

Totals 

278 

100 0 

92 

32.2 


If malignant, the treatment will be the same whether grade i or grade 3, 
and every patient is entitled to the standard radical operation where cancer 
is diagnosed. 

Suggestions for Improving Results. — With the most favorable cases of 
cancer, those with a small movable tumor and no axillary lymph node in- 
volvement, the highest number of five-year results may reach 75 per cent, 
but it usually varies between 60 and 70 per cent. In the remaining 30 or 
40 per cent of cases, death ensues some time within the five-year period, a 
large percentage dying within two years after operation. These patients rarely 
succumb to local recurrence, but die of internal metastases. We must as- 
sume, therefore, that even in this favorable group, cancer cells have spread 
from the local primary tumor into the body before or during the operation. 
The length of life of these patients depends upon the degree of malignancy 
of the tumor and upon the importance of the secondarily involved organs. 

In patients with axillary involvement, ulceration, or bilateral cancer, the 
results ai'e infinitely worse. The reports from large centers indicate that 
usually only about 20 per cent survive the five-year period, and frequently 
less. 

Surgeons are alert to the need for salvaging a larger percentage of cases 
than is done at present. The following suggestions are offered in the hope 
of improving results : 

(i) Early Cases; Without A.villary Lymph Node Involvement. — Many 
of the so-called early tumors must have been present longer than suspected, 
as indicated by the subsequent appearance of internal metastases. The ques- 
tion of earlier diagnosis and operation has to be approached from two points 
of view: (A) Education of the public to consult their physician regarding any 
breast symptoms, especially if a lump be present in the breast. (B) Contin- 
ued education of the physician that any tumor of the breast should be con- 
sidered a serious finding calling for immediate investigation. Early surgical 
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consultation is indicated and one should never hesitate to have a biopsy 
performed in order to reach a positive diagnosis. Other important factors 
to bear in mind are: (C) Avoid rough handling of the breast during ex- 
amination. (D) Excise all breast tumors, especially in patients over 30 years 
of age, even if no definite signs of malignancy are present. (E) Practice 
wide preliminary excision of the tumor in contemplated radical operations, 
in order to prevent the spread of malignant cells by manipulation during 
operation. (F) Follow the old teaching “a small cancer, an extensive opera- 
tion.” Therefore, perform a radical, painstaking operation in all cases. 

(2) Advanced Cases . — Those with gross axillary involvement, ulcera- 
tion or bilateral breast cancer, but considered primarily operable. To be 
able to improve results in this group of cases, is a challenge to surgeons. 
It is our conviction that with careful handling of the breast; preliminary ex- 
cision of the growth ; thorough undermining of the skin ; and the most metic- 
ulous clean dissection, good results may be expected in a fair percentage of 
cases. When comparing our five-year results in private cases with lymph 
node involvement with those published in reports from the latger centers, 
we feel that our contention for radical surgery has been justified. It is in 
this group of cases that local postoiDerative radiation may be of value. 

SUMMARY 

An analysis of 505 cases of breast cancer is presented from the Skin 
and Cancer Unit of the New York Post-Graduate Hospital. P>eing known 
as an institution devoted to the treatment of cancer, many patients came for 
consultation only, while others applied for relief from inoperable lesions. 

One hundred eleven, or 22 per cent, had metastases which were internal 
or Avere irremoA^able and, therefore, inoperable. Three hundred ninety-four 
were considered operable. Of these 116, or 23 per cent, came for consulta- 
tion only, leaving 278, or 55 per cent, which form the basis of this report. 
They are divided into Evo main groups : 

Group I. — Primarily Operable Cases (253 in number) : Definite criteria 
for operability are presented. They include all cases without demonstrable 
distant metastases, in which the entire breast, with its accessible lymph node 
metastases, can be removed. Cases Avith ulceration, supraclaAdcular inA'^olve- 
ment, and bilateral breast cancer are included. 

Group II . — Cases for PalliatiA'e Surgery : Our group is composed of 25, 
or 9 per cent, of the cases, including local recurrences, adA^anced ulcerated 
tumors, and inflammatory carcinomata presenting evidences of incurability. 

The prognostic significance of delay; size of tumor; axillary involve- 
ment; and subsequent prognosis is presented on the basis of five- and ten- 
year results. 

The routine radical operation for primarily operable cases is described. 

Preliminary excision of the tumor is advised in radical operations to 
aA'oid manipulation of the groAvth and the spread of cancer cells during 
operation. 
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By tlie two tests at our disposal for judging the efficacy of the radical 
oi^eratioii for cancer of the breast — longevity and local recurrence — we may 
conclude that a carefully performed operation is successful in curing the 
disease locally. 

A defeatist attitude and a timid approach to the subject spell failure. 

Complications and sequelae are presented under the diffei'ent headings of 
bilateral involvement ; supraclavicular involvement ; the significance of bleed- 
ing from the nipple and other discharges; ulcerated breast carcinoma; local 
recurrence ; and chronic edema of the arm. 

IMention is made of the value of radiation treatment. 

A pathologic classification is submitted with five-year results in each 
group. 

Suggestions for improving results are discussed. 

Five-year arrests were obtained in cases without lymph node involvement 
in 55.6 per cent; with lymph node involvement in 21.2 per cent. Ten-year 
arrests were obtained in cases without lymph node involvement in 36.1 per 
cent, with 13'mph node involvement in 13.1 per cent. 

These statistics, though the)' indicate a relativel}' low percentage of 
“cures,” appear quite favorable when viewed in the light of the poor clinical 
material from which they were obtained, and the fact that they were operated 
upon by 34 different surgeons. 


REFERENCES 

^ Adair, Frank; Tlie Effect of Preoperative Irradiation in Primary, Operable Cancer 
of the Breast. Am. Jour. Roentgenol., 35, No. 3, 359-370, Marcli, 1936. 

- Cholnoky T. de : Benign Tumors of the Breast. Arch. Surg., 38, 79, January, 
1939 - 

Idem: Electrosurgery in Advanced Cancer. An’xals of Sukgerv, 103, 415, March, 1936. 

^ Eggers, Carl : Radical Operation for Carcinoma of the Breast. Annals ok Surgery, 
96, 1098, December, 1932. 

Idem: Cancer Surgery. Annals of Surgery, 106, 668, October, 1937. 

Harrington, Stuart W. : Carcinoma of the Breast. Surg., Gynec., and Obstet., 56, 
438, February, 1933. 

Hoffman, William J. : The Value of Irradiation in Cancer of the Breast. New York 
State Jour. Med., 39, No. 15, 1481, August i, 1939. 

® Klingenstein, Percy: Late Results in the Operative Treatment of Carcinoma of the 
Breast. Annals of Surgery, 96, 286, August, 1932. 

’ ^Mathews, Frank S. : Results of Operative Treatment of Cancer of the Breast. Annals 
of Surgery, 96, No. 5, 871-881, November, 1932. 

® Meyer, Willy; An Improved Method — Radical Operation for Carcinoma of the Breast. 
Med. Rec., 46, 746-749, December 15, 1894. 

Idem: Carcinoma of the Breast. J.A.M.A., 45, 297-313, Jub' 20, 1903. 

^ Sistrunk, W. E., and McCarthy, W. C. : Life Expectancy Following Radical Ampu- 
tation for Carcinoma of the Breast. Annals of Surgery, 75, 61, January, 1922. 

‘'’White, William C. : Late Results of Operation for Carcinoma of the Breast. Annals 
OF Surgery, 76, 695, November, 1927. 

Idem: Postoperative Roentgenotherapj' in Cancer of the Breast. Annals of Surgery, 
108, 21, July, 1938. 


340 



NIPPLE DISCHARGE 

A CLINICOPATHOLOGIC STUDY 

Paul R. Hinchey, M.D. 

Salem, Mass. 

FnOM TIIK Sunoic.-M. DEPAHTMEN’T of the MASSACHUSETTS GEN'ERAE HOSPITAL, AN'D THE TUMOR CLINIC OF THE BOSTON 
DISPENSABY (unit of the NEW’ ENGLAND MEDICAL CENTER), BOSTON, MASS. 

This report is based upon a study of 67 patients, who had a discharge from 
the nipple. All types of nipple discharge were included because our experience 
demonstrated the danger of focusing attention on bloody discharge only. The 
cases were found by reviewing records of all breast cases seen in the Tumor 
Clinics of the Massachusetts General Hospital and the Boston Dispensary. 
From May, 1925, to January, 1939, 69 cases, or 7.6 per cent of 898 patients 
seen in the Massachusetts General Hospital Tumor Clinic, had nipple dis- 
charge. From January, 1932, to December, 1938, 19 cases, or 12.4 per cent 
of 153 patients at the Boston Dispensary Tumor Clinic, had nipple discharge. 
Thus, 8.3 per cent of 1,051 patients coming to the two clinics had nipple dis- 
charge. Excluded from this series ai'e patients with discharge from inverted 
nipples, and patients with Paget's disease in whom a discharge came from an 
ulcerated nipple. In only 67 cases of a total of 88 were the records and 
clinical data adequate to warrant their inclusion in this report. 

In 52 instances, operation had been performed. Slides were reviewed in 
all but five of these cases. In 15 cases, either no surgery had been advised, or 
the proffered surgery had been refused, but all these patients were under 
observation for a period sufficient to justify inclusion. In several patients a 
positive diagnosis of carcinoma of the breast was established by the clinical 
course which subsequently progressed to a fatal termination. The composition 
of a series of patients with nipple discharge, who come to a Tumor Clinic, is 
not altogether representative, because a number of patients and doctors find 
their own solution to the problem, unless the discharge is bloody or a tumor 
is also present. 

Discharge from the nipple may be discussed under three headings: (i) 
Frequency. (2) Type of discharge. (3) Etiology of discharge. 

Frequency . — Some type of discharge from the nipple occurs in about 8 per 
cent of all mammary lesions. A sanguineous discharge occurred in 6 per cent 
of 5,rrS patients coining to the Johns Hopkins Hospital because of a breast 
comidaint.^® Deaver and McFarland”^ stated that 3 to 5 per cent of breast 
cancers are accompanied by a discharge. Geschickter-^ reported a bloody 
nipple discharge in 96 of 204 cases (47 per cent) of duct papilloma. In a 
series of chronic mastitis cases, MacCarthy and Mensing®^ found that 6.6 per 
cent of 406 patients manifested a discharge from the nipjde. 

Type of Discharge . — Certain g eneralizations are valid. A .sanguineous dis- 
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charge should arouse more concern than a nonsanguineous one. When a 
duct papilloma is responsible, discharge is often serosanguineous. A dark, 
bloody discharge is commonl}'^ caused by a duct carcinoma. However, too 
much emphasis must not be placed on such correlation. It is particularly im- 
portant to appreciate that the presence of a carcinoma cannot be excluded 
because the discharge is free of blood. Two forms of breast discharge have 
diagnostic significance : ( i ) A grumous, greenish yellow discharge is almost 
always due to stasis in dilated ducts. (2) A continuous, milky discharge, 
often bilateral, is galactorrhea. The incidence of various types of discharge 
in this study is shown in Table I. 

Table I 

INCIDENCE or T\PES OF DISCHARGE 


Bloody (including serosanguineous) 36 (54%) 

Serous 16 (22%) 

Milky 5 ( 7 %) 

Watery 2 ( 3%) 

Miscellaneous 8 (13%) 


Etiology of Discharge . — The experience of a number of investigators has 
shown that the three most common causes of discharge from the breast are 
duct papilloma, carcinoma, and chronic cystic mastitis, in that order of 
frequency. If bloody discharge only is studied, slightly more than one-half 
of the cases are due to a benign lesion. The incidence of chronic mastitis, as 
the cause of a bloody discharge, ranges from 7 per cent (Adair) to 15 per 
cent (Geschickter). Since this report deals with all types of discharge, it is 
not surprising to find that chronic mastitis was the etiologic factor in 27 per 
cent of our cases. 

Other conditions may be enumerated. Nonspecific infections of dilated 
ducts are often accompanied by nipple discharge. Clinical evidence suggests 
an endocrine factor in some cases, although Taylor®'’ was unable to confirm 
this b}^ laboratory studies on a large group of women. Rare causes are trauma, 
sarcoma, fibro-adenoma, luetic and tuberculous mastitis. Table II shows the 
causes of discharge in our 67 patients, eight of whom had bilateral discharge. 

Table II 

CAUSES or NIPPLE DISCHARGE IN 67 PATIENTS 


Carcinoma (excluding Paget's disease) . . 22 (33%) 
Paget's disease . . . 2 ( 3%) 

Chronic cystic mastitis . . 18 (27%) 

Duct papilloma, . . . . 7 (10 5%) 

Hormonal dysfunction . . 7 (10.5%) 

Inflammatory cysts. ... ... 3 ( 4 %) 

Fibrous ma* 5 titis .... . . . 2 ( 3%) 

Miscellaneous 6 ( 9%) 

Total 67 


In 15 patients not operated upon, only a clinical diagnosis was available. 
However, in any similar group, there will be a number of patients in whom no 
indication for surgery is apparent, yet reasonably accurate diagnoses may be 
made. This source of error was minimized b)'^ tbe exclusion from this report 
of 24 patients whose records were inadequate. 
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Pathology . — ^About 75 per cent of the cases of nipple discharge are due to 
three lesions : (i) Carcinoma; (2) papilloma; and (3) the proliferath'e phase 
of C3'’stic disease of the breast ( Schimmelhusch’s disease or adenosis). The 
carcinomata associated with nipple discharge are often the more localized, 
slowly growing papillary or comedo types. The majority of papillary car- 
cinomata are thought to represent a late development in preexisting benign 
papillomata. Geschickter noted that about one-third of the comedo carcino- 
mata in his series (106 cases) occurred “in breasts which were the seat of 
adenosis.” It is our opinion that this phase of cystic disease of the breast is a 
precancerous lesion, as is the duct papilloma, but to a lesser degree. 

A fairly well standardized attitude prevails toward abnormal discharge 
from other body orifices, particularty a bloody discharge. No such agree- 
ment exists with regard to nipple discharge, bloody or otherwise. It is the 
purpose of this communication to stress the importance of nipple discharge 
as a sign which should make the observer search for an actual carcinoma or 
a precancerous lesion in the affected breast. In many cases, neither will he 
found, but only by such search is the patient’s welfare adequately safeguarded. 

Duct papilloma is widel}'^ acknowledged to have a potentiality for car- 
cinomatous degeneration. Controversy centers upon chronic cystic mastitis 
and especially the actively proliferating lesions characterized by epithelial 
overgrowth in dilated ducts and small cysts (Schimmelbusch’s disease, adenosis 
of Lewis and Geschickter,^^ cystipherous desquamative epithelial hyperplasia 
of Cheatle and Cutler )^^ (Fig. i). In the literature, there is scant attention 
given to this lesion as a cause of discharge from the nipple. Auchincloss® 
stated that unexplained nipple discharge occurs most often from breasts con- 
taining cysts with epithelial proliferation. He added that this is the group 
of benign breast lesions most commonly associated with cancer. Geschickter 
reported that 47 of 21 1 benign cases of bloody nipple discharge were due to 
this lesion. Robles and Banno"^ declared that it was the most frequent type 
of benign lesion associated with bleeding from tbe nipple. 

The consensus of present opinion holds that cystic disease, in general, is 
not a precancerous state. However, there is accumulating an increasing 
volume of evidence to suggest that cystic disease with epithelial hypei'plasia is 
precancerous, although the supervention of malignancy may occur less 
frequently than is the case with the papilloma. In Warren’s®’^ recent study in 
which he concludes that chronic cystic mastitis predisposes to the development 
of breast cancer, be stresses the importance of this epithelial hyperplasia. Such 
cases comprise about 14 per cent of all cases of cystic disease of the breast, 
according to Lewis and Geschickter,^® and 9 to 12 per cent of them show 
nipple bleeding. 

In our series, 13 women were proven, histologically, to have chronic cystic 
mastitis. Ten of the specimens were associated with epithelial hyperplasia. 
Four of our patients were over 55 years of age. The slides from these four 
cases were shown to four Boston pathologists, all of whom regarded the lesion 
as precancerous. Moreover, histologic study of the 22 breast cancers with 
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Fig. I. — Case G. T. 
(M.G.H. East Surgical, No. 
332503): Section shows the 
proliferative phase of 
chronic cystic mastitis 
(Schimmelbusch’s disease 
or adenosis). This breast 
contained many small cysts. 
Note the benign papillary 
hyperplasia. The patient 
'vas 55 years of age. Pa- 
thologists to four large 
Boston hospitals were unan- 
imous in regarding this 
lesion as precancerous. 
(X180) 


Fig. 2. — Case ^f. 

(B. D.. No. 228908): Sec* 
tion showing dilated ducts 
lined by hyperplastic epi- 
thelium. This is Schim- 
melbuscirs disease. In the 
same area of the breast, 
there was also a metastasiz- 
ing adenocarcinoma, which 
could not be felt prior to 
operation, (X180) 


Fig. 3. — Case B. E. 
(B. D., No. 346749): This 
patient was 65 years old. 
This section was diagnosed 
as chronic cystic mastitis 
with marked intraductal 
epithelial hyperplasia. In 
the opinion of Dr. Shields 
Warren, pathologist, this 
lesion was definitely pre- 
cancerous. A simple mas- 
tectomy was performed. 
(X240) 
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nipple discharge revealed that in six cases there was a marked degree of similar 
epithelial hyperplasia within the ducts, located in the same sector of the breast, 
in which the invasive, neoplastic epithelium had been found. In two of the 
six, the diagnosis of comedo carcinoma was warranted. In two other cases, 
the pathologist had alread}' commented upon the presence of the Schimmel- 
busch type of proliferating epithelium seen in the same slide in which the 
carcinoma was present. Cheatle^'^ argues that this more than occasional co- 
existence of Schimmelbusch’s disease and carcinoma is not mere coincidence. 
Warren's careful appraisal of their relationship led him to believe that the 
former condition predisposed to the latter. Geschickter,-® who has been a 
strong advocate of the benignanc)'' of chronic cystic mastitis, recently acknowl- 
edged that about one-third of the comedo carcinomata in his series occurred 
in breasts which were the seat of adenosis. The study of our clinical and his- 
tologic material has aroused the conviction that this epithelial overgrowth has 
a potentiality for malignant degeneration. 

In an analysis of the 67 patients considered in the present study they were 
divided into eight groups according to etiology. These groups will be dis- 
cussed in order of their frequency. 

Carcinoma. — Twenty-four of 742 cancers of the breast (3.2 per cent) were 
accompanied by some form of discharge from the nipple. Two of these were 
Paget’s disease. The average age was 50 years. Ten of the remaining 22 
women had a bloody discharge, while 12 had a nonsanguineous discharge. In 
five cases the discharge was regarded as incidental, usually because it was very 
slight in amount and appeared long after the obvious tumor. In 17 cases the 
discharge was significant. A stud)'- of these 17 women is profitable. In a 
number of instances, the correct diagnosis was not established until long after 
the onset of the discharge. Four common sources of diagnostic error were 
apparent; (i) The youth of the patient; (2) the fact that the dischai'ge was 
not bloody; (3) the discharge was the first symptom; and (4) the absence of 
a palpable mass in the breast. 

(1) Two young women, 32 and 26 years of age, had bloody nipple dis- 
charge, painful breasts, but no mass when first seen. In both, the affected 
breast was described as “shotty,” and in one patient this nodularity was local- 
ized in the upper, outer ciuadrant. Such localized nodularity Cutler^'^ pro- 
claims as “a sign of great gravity,” signifying the Schimmelbusch stage of 
chronic cystic mastitis. In one case three years elapsed before the discovery 
of an axillary metastasis brought about radical mastectomy, and the disclosure 
of an impalpable carcinoma (Fig. 2). This tumor was situated in an area of 
marked intraductal epithelial proliferation. In the second case, mastectomy 
performed one year later because of increasing nodularity demonstrated a 
comedo carcinoma with early invasion. 

(2) There appears to have been undue emphasis on the bloody nature of 
nipple discharge. It is noteworthy that more than one-half the patients with 
cancer, in this study, had a discharge which was at no time bloody. Four 
women had a serious discharge. In three of them, a clinical diagnosis of 
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chronic cystic mastitis had been made despite the presence of a mass in the 
breast. This suggests that the absence of blood in the discharge persuaded 
observers that tbe lesion was benign. 

Case Report. — M. G. H., East Surgical, No. 291743 : G. L., female, age 25, who had 
been under treatment for pelvic inflammation, was found to have a discharge of thick 
serum coming from her right breast in which four separate nodular areas were present. 
A diagnosis of chronic cystic mastitis was made. Four months later she was first exam- 
ined in the Tumor Clinic. Operation disclosed a rapidly growing cancer from which 
the patient died in two years. 

(3) In II women, a discharge from the nipple had been the first indication 
of pathology in the breast. At their first Tumor Clinic visit seven of them 
also had a mass. The discharge preceded detection of a breast mass in these 
seven cases by an average of 12 months. Early cancer of the breast is more 
commonly associated with a discharge from the nipple than with any other 
sign except the presence of a lump. It is the first sign in about I per cent 
of all breast cancers. 

(4) Four women had no palpable tumor in tbe breast when first examined. 
Three of them had a bloody discharge. All four breasts were abnormal, two 
showing localized nodularit}' in the upper outer quadrant, the other two pre- 
senting diffuse lumpiness. The four women had been observed for periods 
ranging from eight months to four years, before the diagnosis of cancer was 
established. Two )^oung women received a small amount of roentgenotherapy 
to the breast, as suggested by Adair^ in 1931. Discharge lessened but did not 
cease. In three of these four patients, the periodic clinic notes detail a steadily 
progressing process in the upper outer quadrant, with increasing confluence of 
nodularit}^ culminating in a demarcated area of induration which compelled 
biopsy. In the fourth case, no breast tumor was detected but an axillary meta- 
stasis required surgical intervention. 

We concur with Wainwright’s®^ dictum that the entire breast should be 
removed in those cases of nipple bleeding wherein no localized focus is 
clinically demonstrable. The bleeding breast with no tumor must be suspected 
of harboring not only a papilloma or precancerous epithelial hyperplasia, but 
even an actual, impalpable carcinoma. 

Chronic Cystic Mastitis . — There were 18 cases of chronic cystic mastitis. 
In five patients, the diagnosis was based upon clinical evidence only. The 
discharge was bloody in seven women, serosanguineous in four, serous in four, 
and three women had a milky, a greenish, and a brownish discharge, respec- 
tively. The average age was 44. The physical findings were variable. Only 
three cases conformed to the clinical picture of Schimmelbusch’s disease (i.e., 
localized nodularity). However, clinical detection of this menacing phase of 
cystic disease is unreliable. Ten women had intraductal papillary epithelial 
hyperplasia. The nipple discharge contained blood in nine of these ten. 

Case Report. — B. D., Tumor Clinic, No. 2449; M. A., female, age 42, had had 
simple mastectomies at a three-year interval, because of bloody nipple discharge. Neither 
breast was abnormal to palpation. However, in one breast there was marked papillary 
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proliferation, whereas its mate contained only a few small, blue-domed cysts and increased 
connective tissue. 

Whatever concessions one may make to the general proposition that cystic 
disease is not precancerous, marked epithelial growth in the breasts of elderly 
women must occasion alarm. Two women, 68 years of age, are illustrative. 

Case I.— B. D., No. 329407: E. C. had manifested nipple bleeding for six months. 
No tumor was palpable. A radical mastectomy was performed because of the pathologic 
report — intracanalicular papillary adenocarcinoma. However, a review of the slides shows 
a benign lesion consisting of papillomatous infoldings of hyperplastic epithelium, with 
normal cell detail, and no invasion. 

Case 2. — B. D., No. 346749: B. E. had had a lump in the breast for five years, inter- 
mittent, yellowish discharge. There was a diffuse, indurated area lateral to the nipple. 
A clinical diagnosis of Schimmelbusch’s disease was confirmed microscopically. It was 
the opinion of Dr. Shields Warren,®^ who has recently published a study of this problem, 
that the lesion was to be regarded as precancerous, not only with respect to comedo 
carcinoma, but also to ordinary infiltrating carcinoma (Fig. 3). 

The conclusion seems warranted that in cases of nipple discharge associated 
with a nodular breast, particularly if the discharge contains blood, the majority 
of such breasts will show epithelial hyperplasia. The disposition of this group 
will depend upon the surgeon’s attitude toward the life history of such epithelial 
activity. 

Duct Papilloina . — Seven duct papillomata were found. In the literature, 
papilloma and carcinoma have an equal role in accounting for about 90 per 
cent of the cases of bloody nipple discharge. The papillomata are located in 
the larger ducts, often under the ai*eola. They are often bilateral and are 
multiple in the same breast in about 30 per cent of the cases. A nipple dis- 
charge, usually serosanguineous, occurs in 50 per cent. The lesion is fre- 
quently impalpable but may be detected by transillumination, if bleeding has 
occurred, as the blood delineates the papilloma. Sometimes the diagnosis can 
be made by detecting a small area of thickening under the areola, pressure on 
which evokes the nipple discharge. 

Adair has estimated that the supervention of carcinoma requires 10 to 12 
years. By that time a palpable mass is almost always present. However, there 
have been a number of cases in which the malignant transformation had oc- 
curred, yet the only evidence of its presence was the discharge from the nipple, 
Bloodgood, who has said that a woman with nipple discharge and no tumor 
runs no more risk of cancer than a woman who has neither, nevertheless 
sought for and removed papillomata even although impalpable. 

Two of our seven patients had a nonsanguineous discharge. Six simple 
mastectomies were performed, but frequently the lesion can be removed by 
local excision. In a seventh patient, the diagnosis was made by transillumina- 
tion. On microscopic study, the diagnosis of a benign lesion is occasionally 
difficult. 

Case Report.— M. G. H., East Surgical, No. 298127 : M. A., female, age 32, had had 
occasional slight bleeding from left nipple for 12 years. Examination showed a small, 
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hard mass underneath and adherent to the areola. The original pathologic diagnosis was 
papillary adenocarcinoma of low malignancy. However, current review of the sections 
demonstrates that the lesion is benign (Fig. 4). 

In the 22 breast carcinomata in this study, there were three in which the 
clinical evidence and pathologic appearance suggest their origin in a pre- 
existing benign papilloma (Fig. 5). 



Fig. 4.— Case M. A. (M. G. H., East Siir- Fig. 5.— Case L. M. (M. G. H., West Sur- 

gical, No. 298157) : Section shows a benign p.apil- gical, No. 2S1571): A papillary adenocarcinoma 
Ionia. There is no invasion, despite a i2-year his- with nipple discharge and a mass underlying the 
tory of nipple bleeding. (X120) nipple. (X120) 

Discharge from Hormonal Dysfunction . — The indications for inclusion of 
cases under this heading are not altogether satisfactory, since they rest on 
clinical grounds only. None of these seven patients was operated upon. There 
were no masses, cysts, nor are.as of nodularity in any of these breasts. Three 
women had a milky discharge ; three had a brownish or serosanguineous dis- 
charge; and one woman had a mucous discharge which ceased after the ad- 
ministration of ovarian extract. Mazer®^ and Lewis and Geschickter®® have re- 
ported good results after estrogen therapy in a small group of women in whom 
breast bleeding occurred at the time of menopause. They postulate a lobular 
proliferation of epithelium (J.c., adenosis) due to deranged hormonal physiol- 
ogy, and have clinical and experimental evidence in support. However, their 
therapy rests upon the clinical diagnosis of the morbid state in the mammary 
gland. In our experience, the clinical diagnosis in this age-group is not to be 
relied upon to this extent. 

Nathanson®® has demonstrated a definite relationship between galactorrhea 
and deficiency of the estrogenic hormone. The proliferative action of estrin 
on the epithelium of the cervix is well known. Our cases of galactorrhea war- 
rant mention in this connection. The three women were multiparae, with 
badly lacerated, infected cervices. Two of them were given large amounts of 
estrin over a period of months, during which time the galactorrhea ceased. 
In one woman, a small, infiltrating carcinoma of the cervix was discovered 
one year after treatment was started. In the second patient, a biops}^ of the 
cervix, ten weeks after treatment, showed “some growth of epithelial cells 
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between the columnar epithelium, and the basement membrane” which was 
regarded as a possible precancerous focus. It is suggested that a conservative 
attitude toward the administration of large amounts of estrin for the correc- 
tion of this breast discharge is perhaps wise, particularly if there is other 
pathology in the breast or cervix. 

Paget’s Disease of the Nipple . — It is of course recognized that Paget’s 
disease will often be attended by a discharge from the surface of the ulcerated 
nipple. However, a number of investigators, including Jacobeus,'^'* Dunn,-'^ 
and Muir,*^’ have advanced the proposition that a carcinoma of the large ducts 
precedes and eventuall}'^ causes the characteristic nipple changes. In such an 
event, it is logical that the intraductal growth might manifest its presence by 
nipple discharge, prior to the appearance of the “pagetoid” changes in the 
nipple. 

From a number of instances of Paget’s disease, two cases were found in 
which a nipple dischai'ge antedated an)'^ observed alteration in the nipple. 
The discharge was bloody in one case, and “watery-yellow” in the second. 
Lepper and Baker'"’” reported a bloody discharge in 7 of ii intraductal 
carcinomata. Geschickter describes 25 cases of duct cancer composed of large 
“pagetoid” cells, seven of which manifested nipple discharge in the absence of 
nipple ulceration. 

luflanunatory Cysts . — A diagnosis of inflammatory cyst had been made on 
three specimens. The patients were 31, 40, and 48 years old, respectively. All 
three presented a circumscribed mass in the central portion of the breast for 
which they had been referred to the Tumor Clinic. In addition some type of 
nipple discharge, varying from bloody to milky, was also present. On patho- 
logic examination, isolated chronic cysts with smooth lining were found. The 
cyst walls showed pronounced inflammatory changes. 

Fibrous Mastitis . — Two breasts in this series, which were removed be- 
cause of blood}'^ discharge, showed histologically a pronounced increase in 
breast stroma accompanied by apparent atrophy of the epithelial elements. A 
female, age 33, gave a history of breast pain for one year, and bloody nipple 
discharge for four months. Clinicall)^ her breast was unremarkable. On sec- 
tion, it was dense, leathery, and firm. There were no cysts. Microscopically, 
a profound fibrous mastitis, with ati'ophy of epithelial structures, was seen. 

A female, age 71, had had a milky nipple discharge, followed by a reddish- 
brown discharge for eight months. Her breast was small, firm, and the nipple 
was hard and inverted. Sections, studied microscopically, were comparable 
to the above case. 

The elderly patient should probably be classified as an example of senile 
involution. A precocious involution may also be responsible for the changes 
in the breast of tbe younger woman. Chronic interstitial mastitis, which 
Ewing”” describes as a variant of chronic mastitis, is not usually marked by 
this degree of epithelial atrophy. 

It is of interest to note that the sign of nipple bleeding, so commonly asso- 
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ciated with hyperplastic epithelium, can also occur in a breast in which there 
is minimal epithelial activity. 

Miscellaneous . — Under this heading are included six cases which have 
been under recent observation and in which the diagnosis has not been clearly 
established. With one exception, all of these patients are from 35 to 40 years 
of age. Three of them have had serosanguineous discharge, and three have 
had only a serous discharge. Two women in this group illustrate certain 
features of special interest : 

Case I. — B. D., No. 316809; H. M., female, age 36, had had a bloody discharge for 
three weeks. A minute mass could be felt just superior to the areolar margin. This mass 
had also been felt in another Tumor Clinic. Survey was urged but refused. Three 
months later the tumor was no longer present and no discharge had occurred. 

It is probable that a bleeding duct papilloma was responsible. The tumor 
resulted from an accumulation of hlood in a cystic dilatation of a duct. With 
cessation of bleeding, the small cysts collapsed. Fischer,-" in 1931, cited an 
instance of a “phantom tumor of the breast” produced in this manner. 

Case 2. — M. G. H., Unit No. 33065: M. S., female, age 17, had had bloody nipple 
discharge intermittently for one year, following trauma to the breast. On e.xaminatioii, 
the breast felt normal, and no discharge could be expressed. Transillumination was not 
carried out. 

While trauma is a well-recognized cause of bloody nipple discharge the 
relationship is usually obvious — a hematoma is present, and bleeding ceases 
within two weeks after the trauma. Therefore, a number of authors lay 
stress upon repeated or continuous bleeding as opposed to a single, brief 
episode. Thus, it is improbable that trauma played a principal role in the 
last case (Case 2). 

Diagnosis. — (A) Nature of the Discharge: A thick, inspissated discharge 
may come from inverted nipples. Microscopic examination is often necessary, 
in order to demonstrate the presence of blood, as Adair has emphasized, but is 
of no help in revealing the presence of malignant cells, according to Green- 
ough.^'* The presence of blood is significant, but its absence cannot rule out 
a lesion dangerous to the patient. Diagnosis is practically established by the 
finding of a continuous milky, or a greenish yellow discharge, indicating re- 
spectively, galactorrhea or duct stasis. 

(B) Source of Discharge: Three special diagnostic aids are employed for 
the detection of lesions associated with nipple discharge. The presence of a 
small lesion, such as a papilloma, is occasionally demonstrated by the positive 
pressure test, whereby pressure over a segment of the areola expresses the 
discharge from the nipple. Transillumination will distinguish between a solid 
tumor and a cyst containing clear fluid, and will often reveal impalpable papil- 
lomata which may be multiple. However, if the papilloma has not bled, it 
may escape detection, as the opacity seen on transillumination is usually due to 
the collection of blood around it. Recently, the value of contrast mammog- 
raphy has been acclaimed, especially by Hicken and his co-workers."*- Our 
experience with the method has been limited to a few cases. The serious 
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tissue reactions which several groups of investigators have reported following 
the use of thorotrast for inammograph)^ plus the possibilities of diagnostic 
error, tend to minimize its value. 

Treatment . — The group of patients in whom both tumor and discharge are 
present arouse no controversy. The presence of the mass is an indication for 
surgery, independent of discharge. However, a bloody discharge should not 
stampede the surgeon into performing a radical mastectomy. In Hart s'^^ 
series of 104 benign, intracystic papillomata, a radical mastectomy had been 
performed in 38 per cent. On the other hand. Miller and Lewis^""’ found 27 
malignant lesions in 40 breast tumors associated with nipple bleeding. Frozen 
section diagnosis of lesions associated with nipple discharge is sometimes dif- 
ficult, because early or uncommon types of cancer may be encountered for the 
diagnosis of which permanent sections may be necessary. 

The troublesome and dangerous problem is the discharging breast which, 
on examination, contains no mass. DaCosta^® has said, “It is better that a 
woman lose her breast needlessly, than her life.” One need offer no apology 
for performing many biopsies or even simple mastectomies in border-line cases 
wherein the clinical picture suggests the possibility of carcinoma, even though 
many such operations demonstrate a benign lesion. However, the psychic and 
cosmetic arguments against mastectomy are prominent in the minds of patients, 
and demand consideration. Three general alternatives present themselves. 

(I) Mastectomy. — Cheatle^- is a strong advocate of mastectomy when 
the discharge is bloody. Supporters of this policy argue that the undiscovered 
source of the discharge is probably a papilloma or Schimmelbusch’s disease, 
both of which they regard as precancerous. Moreover, the first sign of an 
actual cancer may be nipple discharge. 

(II) Observation. — Bloodgood^ has stated that bleeding per se never 
justifies complete removal of the breast. Adair’s recommendations are con- 
servative. He has given up irradiation for this group of cases and awaits the 
appearance of a tumor unless transillumination reveals a papilloma. Geschick- 
ter, and others treat adenosis with large doses of estrin. Nodularity and 
bleeding often disappear. In favor of a waiting policy are the facts that im- 
palpable cancer is rare, and discharge, even though bloody, not infrequently 
ceases spontaneously. Moreover, many surgeons do not regard this prolifera- 
tive phase of cystic disease as precancerous. 

(III) Local Excision or Mastectomy . — To many women, the idea of a 
mastectomy is intolerable, and in many cases of nipple discharge it is a radical 
procedure. Local surgery may often supplant the less desirable alternatives 
of observation or mastectomy. There are five groups of patients with nipple 
discharge and no tumor, in which the indications for surgery are definite, in 
our opinion; 

(1) Nipple discharge with positive transillumination. 

(2) Nipple discharge with positive pressure test. 

(3) Nipple discharge with localized nodularity in the breast. 

(4) Nipple bleeding after the menopause. 

(5) Continued nipple bleeding of undetermined origin. 
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(1) Nipple Discharge ivith Positive Transilluaiination. — When trans- 
illumination demonstrates an area of opacity in one of the large ducts near 
the nipple, the probable diagnosis of papilloma may be made. Local excision 
of the offending duct is indicated. The ingenious suggestion of Babcock'* ap- 
pears to be the most satisfactory procedure for identifying the diseased duct in 
the operative field. Noting the duct orifice in the nipple whence the discharge 
comes, he threads the duct over the blunt end of a fine needle. An incision 
is made at the areola margin and the duct is distinguished b)' tilting the in- 
serted needle. Multiple opacities may be visualized. Block excision of a 
breast segment or mastectomy may be required, depending on the extent and 
distribution of the papillomatous lesions. 

(2) Nipple Discharge with Positive Pressure Test. — Occasionally, pal- 
pation and transillumination are negative, but pressure over a constant area 
within or near the areolar zone produces the discharge. A recent clinic patient 
bad had amber-colored nipple discharge for one year, blood}^ on ojie occasion. 
She was able to cause the discharge by drawing a finger tip across the areola 
toward the nipple, along a constant axis. The discharge came from only one 
duct orifice. Palpation and transillumination were negative. In our opinion, 
excision of this duct should be undertaken. 

(3) Nipple Bleeding zvith Localized Nodularity in the Breast. — Not 
infrequently, bloody nipple discharge occurs in a woman about 40 years of 
age, whose breast, on palpation, manifests a localized area of nodularity com- 
monly felt in the upper outer quadrant. The remainder of the breast may be 
normal, or there may be diffuse “shottiness” in which one area stands out 
more prominently than the rest. Histologically, such an area is apt to present 
the picture of epithelial overgrowth. Twice in our experience, this clinical 
appearance of a benign lesion has masked the presence of an actual carcinoma 
in this site. It is our conviction that a biopsy should be obtained in all such 
cases. If hypei'plastic epithelium is found, either a quadrant excision or mas- 
tectomy is proper. 

(4) Nipple Bleeding after the Menopause. — In this situation, the psychic 
and cosmetic arguments against mastectomy are so attenuated, and the threat 
of cancer so real, that it is safer to adopt an arbitrary policy and advise simple 
mastectoni)'^, unless it is possible that some definite local lesion can be iden- 
tified. 

(5) Continued Nipple Bleeding of Undetermined Origin. — The entire 
breast should be removed in those cases of continued nipple bleeding (i.e., one 
month or more) in which no localized source of the bleeding is apparent. 

Further aid in individualizing patients with a breast discharge as to surgery 
versus observation may be secured by a consideration of the following factors : 
(i) The type of discharge; (2) the duration of the discharge; (3) the age of 
the patient; (4) a family history of cancer; (5) the size of the breast; (6) the 
ps3'chology of the patient; and (7) the question of adequate follow-up, essential 
to a program of observation. 
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SUMMARY AND CONCLUSION 

(1) Sixty-seven cases of nipple discharge are reported. The discharge 
contained blood in 35 instances. 

(2) Three lesions were responsible for about three-quarters of the cases 
carcinoma, chronic cystic mastitis, and papilloma. The papilloma is a pre- 
cancerous condition. Chronic cystic mastitis, with epithelial hyperplasia, is 
also to be regarded as precancerous. 

(3) Twenty-four women had cancer. Twelve of them had a nonsanguin- 
eous discharge. In 1 1 women, discharge was the first warning of any disease 
in the breast. Four women had no mass in the breast at the time of their first 
examination. 

(4) Contrary to common experience, chronic cystic mastitis was en- 
countered more than twice as often as papilloma. 

(5) The chief problem in this study is the discharging breast in which no 
mass is palpable. Such a breast must be suspected of harboring not only the 
precancerous conditions of a papilloma or chronic cystic mastitis with epithelial 
hyperplasia, but even an actual cancer. 

(6) • Treatment consists of local surgery or mastectomy. Radiation therapy 
has not proven to be of value. A definite number of cases require not opera- 
tion, but observation; the surgeon, however, should try to make this latter 
group as small as possible, by consideration of all possible surgical indications. 
In this manner, important cancer-preventive surgery can be performed and 
the surgeon will occasionally be rewarded by the discovery of an early, im- 
palpable cancer. 

The author wishes to acknowledge with gratitude the advice and assistance of Drs. 
Grantley W. Taylor and William M. Shedden in the composition of this article. 
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SURGICAL TREATINIENT OF TUMORS OF THE MEDIASTINUM* 

George J. Heuer, M.D. 

New York, N. Y. 

FnOM TUB DBPAKTMEST OF SDBOERY OF THE NEW VORC HOSPITAL AND CORNELL DNtVERSlTV MEDICAL COLLEGE, 

NEW YORK, N. Y. 

The mediastinum harbors an extraordinary variety of tumors and tumor- 
like lesions. These include the dermoid cysts and teratomata, the cysts of 
endodermal and mesodermal origin, the cystic lymphangiomata, and the 
echinococcus cysts; the connective tissue tumors including the fibromata, 
lipomata, leiomyomata, xanthomata, chondromata, chondromyxomata and 
chondromyxosarcomata ; the neurogenic tumors including the neurofibromata, 
ganglioneuromata, neuroblastomata and neuro-epitheliomata ; the primary 
tumors of the thymus including the benign and malignant thymomata; the 
primary tumors of the mediastinal lymph nodes including lymphosarcomata, 
Hodgkin’s disease and endotheliomata ; the primary and secondary sarcomata 
of the mediastinum; the rather heterogenous group of primary and metastatic 
carcinomata of the mediastinum ; and, lastly, the intrathoracic goiters. These 
form unusually interesting groups of pathologic lesions, to each of which 
much more time could profitably be devoted. Their surgical treatment is a 
large subject which cannot properly be discussed briefly; and in a short 
resume of the surgical procedures employed one can only make some broad 
and general statements, to which, no doubt, many may find exceptions from 
their own experience. 

Except to name the varied tumors of the mediastinum as above men- 
tioned, their pathology will not be further considered. Symptomatically, 
all tumors of the mediastinum give rise to somewhat similar clinical mani- 
festations. These may be grouped as general symptoms because they are 
common to all tumors and include pain in the chest, cough, dyspnea and 
cyanosis ; and local symptoms caused by pressure upon or involvement of 
structures in the immediate neighborhood of the lesion. These latter give 
some indication of the location of the lesion within the mediastinum; and 
since certain tumors have a predilection for certain locations, give us also 
some indication of the nature of the lesion. The occurrence of Horner’s 
syndrome, for example, suggests not only a lesion of the posterior mediasti- 
num, but one arising from the paravertebral sympathetic chain. It is to be 
noted, however, that mediastinal tumors may fail to give rise to noteworthy 
symptoms. With the more frequent use of routine roentgenologic examina- 
tions of the chest, an increasing number of individuals are coming under 
observation who have mediastinal tumors but who fail to have symptoms 
referable to them. 

* Read before the New York Surgical Society, January 24, 1940. Submitted for 
publication December 29, 1939. 
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In the diagnosis and differential diagnosis of mediastinal tumors all the 
available resources of the internist, roentgenologist, bronchoscopist and 
surgeon often are necessary. Often physical, roentgenologic, bronchoscopic, 
sputum and other examinations will serve, in some cases, not only to establish 
the presence and location of a lesion but also its pathologic nature. In other 
cases, the application of these diagnostic measures succeeds in establishing 
the presence of a lesion, but fails to indicate its nature. In some of these, 
and especially those near the thoracic wall, an aspiration biopsy may serve 
to establish the pathologic diagnosis; in others, the removal of an accessible 
involved lymph node; in still others the response of a lesion to a conti'olled 
dose of roentgenotherapy. But there will remain, in any series, a number of 
cases in which all diagnostic measures now available to us fail to establish 
the pathologic nature of the tumor. In these, nothing short of an exploratory 
thoracotomy Avill establish it. Certainly, one of the handicaps to more intel- 
ligent treatment of mediastinal tumors lies in our diagnostic limitations. 

Surgical Indications . — It has been our experience that the dermoid cysts 
and nonmalignant teratomata, the various other mediastinal cysts, the intra- 
thoracic goiters, the henign connective tissue tumors, including those derived 
from cartilage, the benign tumors of neurogenic origin, the benign tumors of 
the thymus and some of the sarcomata lend themselves to surgical removal ; 
while, thus far in our experience, the primary malignant tumors of the 
mediastinal l3'mph nodes (lymphosarcoma, Hodgkin’s disease, etc.), the 
malignant teratomata, the malignant thymomata and the various other medias- 
tinal carcinomata have proven unsatisfactory from the viewpoint of surgeiy. 
While a number of such cases have been subjected to surgery, exploration 
has always shown an extent of the disease beyond the possibilities of surgical 
eradication. Roentgenotherapy in these has served to relieve the symptoms 
and prolong life, particularly in patients with Hodgkin’s disease and lympho- 
sarcoma, but in our hands has not proven very helpful in other lesions within 
the mediastinum. 

If, then, a positive diagnosis can be made of the various benign tumors 
and cysts which I have enumerated, surgical removal is believed to be the 
treatment of choice. If, on the other hand, a positive diagnosis can be made 
of the malignant lesions I have just mentioned, surgery has not, as a rule, 
been attempted. In cases in which the diagnosis cannot be established and 
which may be benign or malignant, certain criteria have been used in deciding 
for or against operation. Most important, in our hands, in deciding for 
operation is the character of the shadow seen in the roentgenogram. A 
clearl}^ defined, circumscribed shadow is most often associated with a benign 
lesion although it does not rule out a ganglioneuroma or teratoma which 
has undergone malignant change, nor certain sarcomata, nor lesions other 
than tumor, as mediastinal abscess, nonpulsating aneurysms, etc. 

In reviewing our experience, I find that there is a great difference of 
opinion with respect to the treatment of tumors without, or with insignificant, 
symptoms with respect to the roentgenotherapy of mediastinal tumors, and 
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with respect to the size of tumors which may be attacked surgically. These 
aspects of surgical indications deserve, perhaps, a brief discussion. 

There seems little doubt that various benign mediastinal tumors may fail 
to provoke pronounced symptoms over long periods of time. The occasional 
finding, in an elderly individual, of a tumor which, because of its nature, must 
have originated early in life, even suggests that a person may carry a tumor 
throughout life without serious impairment of health. But our experience 
and that of others, as reported in the literature, is that this is exceptional 
rather than common. The early or late appearance of symptoms in any given 
case is dependent upon the relation of the tumor to important mediastinal 
structures. The general symptoms of pain, cough, dyspnea and cyanosis 
and the local pressure symptoms manifested, for example, by Horner’s 
syndrome, are the results of compression or involvement of important blood 
vessels, nerves, trachea, bronchi or esophagus within the mediastinum. A 
tumor may be so placed with respect to these structures as not to involve 
them ; and symptoms may be inconspicuous or absent. Again, a small tumor, 
placed so as to compress a major bronchus, may cause the most intense 
symptoms, while another tumor of unbelievable size may cause only moderate 
symptoms. There is some evidence to show that some benign tumors undergo 
a slow and continuous growth, as might be expected ; while others, having 
reached a certain size, become, for a considerable time, quiescent, or grow 
so slowly that their growth cannot be demonstrated roentgenographically over 
several years. These presumably quiescent tumors may at any time again 
begin to grow and this secondary activity may, and not uncommonly does, 
indicate a malignant change in a previously benign tumor. In general, I 
think it may be said that the tumors without symptoms, or with insignificant 
symptoms, sooner or later provoke symptoms because of simple enlargement 
or malignant degeneration. A study of our cases, and a review of the litera- 
ture, show the danger to the individual who harbors a benign tumor. In a 
review of more than 150 dermoid cysts I find that 46 remained untreated; 
all died of the disease; among 13 cases of dermoid cyst and teratoma in our 
own series, five had undergone malignant change at the time they came 
under our observation. Of 28 cases of lipoma of the mediastinum, 13 were 
not treated and all died; and in seven death was directly due to the lesion. 
In iS cases of fibroma of the mediastinum, 13 were not treated and all died; 
in five, the tumor was removed and all recovered. I could enlarge upon 
data such as these. The point I wish to make is that the lack of prominent 
s3nnptoms in a patient with a mediastinal tumor is, to the individual, a 
fortunate circumstance, but does not necessarily imply that the lesion is 
quiescent, or that it may not undergo malignant degeneration, or that it may 
not eventually cause death if not removed. It would seem wise, at least, to 
seriously consider surgery in this group of cases. 

With respect to the roentgenotherapy of tumors of the mediastinum, it 
has been our experience that a majority of patients referred to us have 
already had deep roentgenotherapy for their lesions. The opinion seems 
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to be prevalent that roentgenotherapy may achieve satisfactory results in 
mediastinal tumors ; and if it fails to do so, surgery may then be considered. 
I would suggest that this attitude be reversed; that upon the discovery of a 
mediastinal tumor, the surgeon, experienced in this field, should first be 
consulted; and not until he has concluded that surgery is inadvisable should 
roentgenotherapy be undertaken. It has been found, as I have indicated, 
that certain benign tumors and a few of the malignant tumors of the medias- 
tinum are amenable to surgical removal. These, in general, fail to respond 
to roentgenotherapy. Not only does roentgenotherapy fail to reduce their size 
but it may also fail to prevent their malignant degeneration. It may and does 
provoke massive adhesions in the mediastinum which make later surgical 
removal more difficult and dangerous. In these cases roentgenotherapy is not 
onl}”^ a wasted effort but one which may actually do harm. 

The mere size of intrathoracic tumors has, on occasion, deterred the physi- 
cian from contemplating the possibility of surgery. Reading the reports in 
the literature, one comes across cases of large tumors which are frequently 
mediastinal in origin. They have died from mediastinal compression, and the 
autopsy records the presence of a large mass unattached to any vital structure 
and easily removable. Some authors, in their comments upon such cases, 
have expressed regret that they had not considered the possibility of surgery. 
Our small experience with large tumors indicates that they may be removed. 
The duration of symptoms, the finding of a circumscribed shadow, and the 
fact that the patient has not long since succumbed to the condition, implies 
that the lesion is benign and has not involved vital structures within the 
mediastinum. Their removal is a mechanical problem which may indeed he 
difficult but which, with our present methods of anesthesia, is not impossible. 

Operative Technic . — Perhaps only three procedures in the operative treat- 
ment of mediastinal tumors require comment. These are: (i) The choice of 
anesthesia. (2) The thoracic approach to the lesion. (3) The closure of the 
thoracic wound. 

(1) After trying various methods, I have found the intratracheal method 
of anesthesia uniformly the most satisfactory. It relieves the surgeon of the 
fear of open pneumothorax; it permits, even, the wide opening of both pleural 
cavities if this becomes necessary during tbe course of the removal of the 
tumor. If the anesthetic is administered by a skilled anesthetist, anesthesia is, 
generally, smooth and satisfactory. A variety of anesthetic agents may be 
employed with this method. We have found ether and oxygen vei;y satis- 
factory; also nitrous oxide-oxygen combined with ether. Most satisfactory 
of all, I think, is cyclopropane administered through an intratracheal tube; 
and this has been the anesthetic of choice in recent cases. 

(2) The location of the mediastinal tumor determines the thoracic ap- 
proach. Generally speaking, three operative approaches will be applicable in 
the majorit}’^ of lesions. The small to moderately large anterior mediastinal 
tumors may be approached by an anterior T-shaped incision, the vertical leg 
of the T being placed parallel with and over an appropriate rib, tbe horizontal 
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leg of the T parallel with and over the lateral border of the sternum. A 
single rib with its costal cartilage is resected subperiosteally. The costal 
cartilage immediately above and below is divided at its sternal junction. With 
the pleura opened, and a rib separator properly placed, a large triangular open- 
ing is secured, the base at the sternum, the apex at the lateral thoracic wall. 

For the upper posterior mediastinal tumors, a posterior approach along 
the spine Avith the retraction of the scapula and Avith the resection of suffi- 
ciently long segments of an appropriate number of ribs gives an exposure of 
the posterior mediastinum sufficiently large to remove all but the very large 
tumors. For the large tumors AAdiich have extended far into one or both pleural 
cavities, a long incision encircling the hemithorax, with or Avithout the resec- 
tion of a single rib, is to he preferred. 

(3) The importance of the closure of the thoracic wound, after the opera- 
tion Avithin the thorax has been completed, cannot be overemphasized. Because 
of physiologic considerations, the closure should he air-tight, so as to prevent 
the occurrence of a "sucking” pneumothoi'ax, and should be secure, so as to 
prevent subsequent reopening of the Avound. If there has been no soiling 
during the procedure, closui'e should he complete and Avithout drainage. 
Should an effusion occur after operation, this had better he treated by repeated 
aspirations than by primary drainage in anticipation of its occurrence. If 
definite soiling has taken place during the operation, the thoracic wound 
should, nevertheless, be closed completely and drainage, if thought necessary, 
established by the air-tight suction method at a distance from the wound. 

In the immediate postoperative course, the oxygen tent has been found 
very useful and is regularly employed. The occurrence of an effusion post- 
operatively is common, and should be recognized early and treated as has 
been indicated. 

It may be of interst to relate our experience at the New York Hospital, 
Avith reference to the mediastinal conditions Avhich haA^e been admitted to our 
medical and surgical Avards. This experience demonstrates the great variety 
of mediastinal conditions Avhich may be encountered in a general hospital, 
their nature, and, Avith reference to tumors, our limitations in their treat- 
ment. I have added to this number a feAV cases from my Baltimore and 
Cincinnati experiences, of Avhich I haA’^e accurate records. 

An examination of our medical and surgical records shoAvs that, betAveen 
September, 1932, and November, 1939, 199 patients Avith diseases of the 
mediastinum have been admitted to the Avards of the NeAv York Hospital. 
Of this number, 54 cases represent conditions other than tumor, and include 
five cases of acute mediastinal emphysema, 20 cases of acute or subacute 
pyogenic mediastinitis, seven cases of tuberculous mediastinitis, 16 cases of 
tuberculous mediastinal lymphadenitis, and six cases of nontuberculous me- 
diastinal lymphadenitis. 

One hundred forty-five of the 199 cases are examples of mediastinal 
tumor or tumor-like conditions. These may be classified as folloAvs : 
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(I) Forty-seven were classified as primary malignant disease of the 
mediastinal lymph nodes. Of these, 29 were diagnosed as Hodgkin’s 
disease and iS as lymphosarcoma. In about 25 of the cases, the 
diagnosis was established by biopsy; in the remainder, the diagnosis 
was made by physical and roentgenologic examination, and the re- 
sponse to roentgenotherap)^ 

(II) Sixty were classified as primary and secondary malignant disease of 
the mediastinum. Of these, 31 were diagnosed as malignant disease 
of the mediastinum secondary to cancer of the lung and the bronchi ; 
and 12 as malignant disease secondary to other malignant conditions. 
The remaining 17 were primar)' malignant tumors of the mediastinum 
and include three cases of superior sulcus tumor (carcinoma), three 
of liposarcoma, three of neurogenic sarcoma, one of apical fibro- 
sarcoma, five of malignant teratoma, and two of malignant thymoma. 
The question of surger}' arose only in these 17 cases. 

(Ill) Thirty-nine were clasified as benign tumors of the mediastinum. In 
17 cases in this group, the diagnosis has not been verified. Of the 22 
A^erified cases, five were diagnosed as dermoid cysts, five chondromata 
or chondromyxomata, three thymomata, five neurogenic tumors, and 
one each as a xanthoma, lipoma, glioblastoma and epithelial cyst. 

Surgical treatment in the above three groups of mediastinal tumors was 
considered possible only in the 17 primary malignant tumors in Group (II), 
and in the benign tumors in Group (III). 

An examination of the 17 primary malignant tumors shows that the two 
malignant thymomata were clearly inoperable. Of the remaining 15 cases, 
surgical exploration was carried out in 12. In six of the 12 cases subjected 
to operation, the lesion proved to be inoperable, while in the remaining six 
cases the tumor Avas remoA^ed. FolloAving operation there Avere tAvo postopera- 
tive deaths, a mortality rate for surgical exploration of 16.6 per cent, and a 
mortality rate folloAving tumor remoA'al of 33 1/3 per cent. Of the four 
patients Avho survived tumor removal, one died about a year after operation 
from recurrence of the disease, Avhile three are living — two of Avhom are 
living more than tAvo years. There are no five-year surviA'als in this group 
so far. 

Of the 39 cases diagnosed as benign tumors, operation Avas performed in 
17, and resulted in the removal of the tumor in 16. FolloAving operation 
there Avere three postoperative deaths. One death folloAved removal of a 
dermoid C3’st, one death folloAved the removal of a large chondromyxoma, and 
one death folloAved the remoA'al of a neurofibroma. A fourth death occurred 
during the infiltration of the thoracic Avail Avith novocain, and before any inci- 
sion had been made. If this case is excluded, the postoperative mortality in 
tumor remoA^als is 1S.7 per cent. Of the 13 patients aa’Iio recoA'ered, 12 are 
living and Avell. One patient operated upon for a benign chondroma later 
developed recurrences and metastases from AA'hich eventually she died. 
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SUMMARY AND CONCLUSIONS 

A summary of this experience brings out the following points : 

(1) In a series of 107 cases of malignant disease of the mediastinum, 
which includes Hodgkin’s disease, lymphosarcoma and primary and secondary 
carcinoma and sarcoma, only 15, or 14 per cent, could be considered as favor- 
able for surgical treatment. But, if the primary malignant tumors only are 
considered, surgery appeared possible in 15 of the 17 cases observed and was 
undertaken in 12 cases. In one-half of these cases it was possible to remove 
the tumor. The experience suggests that with earlier diagnosis and earlier 
surgical intervention a greater nuniTer of the primaiy malignant tumors of 
the mediastinum may come within the field of surgery. 

(2) In a series of 39 cases of proven or presumed benign tumors of the 
mediastinum, a surgical operation was performed in but 17, or 43.5 per cent. 
In 16 of the 17 cases, the tumor was removed, and of 13 cases which survived 
operation, 12 are at present well. In one case, operation was abandoned 
because of the poor condition of the patient. It is of interest to inquire why 
a higher percentage of supposed benign lesions was not subjected to operation. 
An examination of the records of the 21 cases not subjected to operation 
shows that in five, surgical opinion regarding operation was not requested, 
and the outcome is unknown. Five entered the hospital late in the disease, 
with advanced symptoms which precluded operation, and died in the hospital 
or at home. In two, autopsies were obtained and showed neurogenic tumors. 
Eight patients refused operation. Of these, two have been followed and are 
now living ; one was followed and died at home ; two were followed two years, 
then lost; and three could not be followed. Of the remaining three cases, one 
was considered too old and feeble for operation, and in two, symptoms were 
so mild that operation could not be agreed upon. The last two are being fol- 
lowed. In view of the surgical results obtained, it is our opinion that a larger 
percentage of the benign, or presumably benign, tumors should be subjected 
to operation. 

I am indebted to Doctor DuBois for permission to study the records of patients 
with mediastinal conditions who have been admitted to the medical wards of the 
New York Hospital. 
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HETEROTOPIC PANCREATIC TISSUE PRODUCING 
PYLORIC OBSTRUCTION 

A KEVIEW AND CASE EEPORT 

Earl G. Krieg, M.D. 

Detroit, IMrcn. 

FROM THF DtPAUTMLNT OF SUHGERY AND PATHOLOGY, ^VOXIAS’s HOSPITAL, DETROIT, MICII 

Until June, 1939, heterotopic pancreatic tissue has been reported in the 
literature approximately 340 times. Beaver/ in 1933, states that in complete 
routine autopsies this condition is found more frequently than statistics would 
indicate. 

The majority of these cases have been asymptomatic. The fundamental 
cause of symptoms has been interference with the normal intestinal motility. 
Local spasm and muscle hypertrophy and contraction have been characteristic 
of these lesions in the stomach, duodenum, and upper jejunum ; whereas, in- 
tussusception has been found entirely in tbe small bowel where an aberrant 
pancreas has frequently been associated with diverticula. 

Heterotopic pancreatic tissue is of special interest to the surgeon because 
it may be confused with malignancy and healed or active peptic ulcer. Cross 
section of the tissue may reveal its identity. Frozen-section at the time of 
operation reveals its true character. 

Statistical Revieiu. — Poppi,^^ in 1935, presented interesting observations 
based upon 300 cases. The frequency of heterotopic pancreatic tissue was 
considered (Table I). The anatomic site and frequency of heterotopic pan- 
creatic tissue was reported as follows: Stomach, 31.46 per cent; duodenum, 
31.83 per cent; jejunum, 21.7 per cent; ileum, 9.36 per cent; mesentery, etc., 
3 37 per cent ; biliary tract, 4.49 per cent ; spleen, 0.74 per cent. Other sites 
mentioned in the literature were the umbilicus, appendix, and a dermoid cyst 
of the mediastinum. 

Table I 

FREQUENCY OF HETCROTOPIC PANCREATIC TISSUE IN CONSFCUTIV’E AUTOPSIES 


Pathologist 

No of Necropsies 

No of Cases Pound 

Percentage 

Feyrter 

1,100 

2S 

2 2 

Katsurada 

329 

6 

I S 

Kremer 

467 

fj 

I 2 

Letuelle 

i 8 o 

10 

3 0 

^^ouchet 

200 

5 

2 5 

Opie 

1,800 

10 

0 55 

Average Percentage 



I 87s 


Etiology . — There are two general theories advanced to explain the occur- 
rence of heterotopic pancreatic tissue. The first, proposed by Zenker-^ and 
later by Warthin,"^ advances the belief that during the outgrowth of the 
ventral pancreatic bud, a portion is carried away to its new position by em- 

Submitted for publication October 10, 1939. 
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bryonic tissue development. The second theory, proposed by Taylor,^® ad- 
vances the belief that the condition is one of an atavistic tendency, since, in 
some of the lower animals, the pancreas is normally a divided organ which 
is found throughout the intestinal tract. 

Histology . — In the majority of the reported* cases, the heterotopic mass was 
composed of normal pancreatic cells and a definite duct system which apparently 
was functioning in a normal manner. Approximately one-third of the cases 
contained islets of Langerhans. Heterotopic pancreatic tissue has been re- 
ported to have been found in varying dimensions, ranging from those of 
microscopic proportions to that reported by Holzweisig,^- which measured 
6x3. 5x1 cm. 

The investigations of Delhougne® are of practical interest. In the 46 cases 
that he presented, the site of the heterotopic pancreatic tissue in the bowel 
wall was as follows: Submucosa, 45.5 per cent; intramuscular, 25.1 per cent; 
subserosal, 15. i per cent; and in all of these layers, 14.2 per cent. It is 
evident that, in approximately 60 per cent of the cases, the mass may be dis- 
covered only by careful palpation of the bowel wall. 

All pathologic changes that have occurred in the normal gland have been 
reported in the heterotopic gland tissue. Chronic inflammation has been 
commonly found. Acute necrosis, malignancy and ulceration have been 
reported. 

Symptoms . — There have been no characteristic symptoms relative to the 
presence of heterotopic pancreatic tissue. Pain that has localized in the right 
upper quadrant or in the epigastrium was the most frequent complaint. The 
medical histories have resembled those of gastroduodenal ulcer, cholecystitis or 
appendicitis on one hand, and the obstructive signs of p)'loric stenosis or 
intussusception of the intestine on the other. Poppi reviewed 43 such cases 
and found that in 39.53 per cent a clinical diagnosis of gastroduodenal ulcer 
had been made. 

Table II 

HETEROTOPIC PANCREAS IN TISSUE CAUSING INTESTINAL SPASM 




Site of Pan- 

Clinical Signs. Diag- 

Author 

Reference 

creatic Tissue* 

nosis, Etc. 

I. Alessandri 

Ann. Stal. di chir., p. i. 1928. 

Duodenum 

Cholecystitis 

2. Balognesi 

Quoted by Poppi. 

Duodenum 

X-ray: Pyloroduodenal ulcer 

3. Cigada. No, 2. 

Atti i Mem. Soc. Lomb. di Chir., 14, 
IIS 9 , 1934. 

Duodenum 

Gastric ulcer. Duodenitis 

4. Cogniaux, No. i. 

Arch, franco-beiges de chir.. 

Stomach 

Pyloric ulcer 

S. Cogniaux, No. 2. 

p. 307. 1928. 

Duodenum 

Pyloric ulcer 

6. Gibson 

Med. Rec., p. 426. 1912, 

Stomach 

Emesis. Cholecystitis 

7. Gosset, Lowei and 
Bertrand 

Bull. Me n. Soc. de Paris, 8. 8O0. 
1923. 

Duodenum 

Duodenal ulcer 

8. Griep 

Med. Klin., p. 877. 1920. 

Stomach 

Gastric symptoms; X-ray: 
Hour-glass stomach 

9. Gruber 

Quoted by Poppi. 

Stomach 

Emesis 

10. Hilarowicz 

Zentralbl. f. Chir.. p. i6io, 1927. 

Stomach 

X-ray; Duodenal ulcer 

11. Lericbe 

Lyon Chir., 2, p. 242, 1929. 

Diverticulum 
of stomach 

X-ray: Ulcer of pylorus 

12. Lesne and Coffin 

Bull. Soc. de p:diat. de Paris, p. 636, 
192s. 

Pylorus 

Projectile vomiting 

13- Lctulle and Vinoj 

Soc. Anat. Paris, 1921. 

Stomach 

Gastric symptoms 

14. Nova 

Atti d. Soc. lomb. di Chir.. February, 
1933. 

Jejunum 

Duodenal ulcer syndrome 
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T \BLC 11 {Continued) 



Author 

Reference 

Site of Pan- 
creatic Tissue’^ 

Clinical Signs, Diag- 
nosis Etc. 

15 

Pign.itti 

Atti Soc Ital di Chir , October. 1927 

Jejunum 

Duodenal ulcer 

i6 

Pohle 

Zentralbl f Chir , 9, 1004, 1933 

Duodenum 

X-ray Duodenal ulcer 

17. 

Puhl 

Deutsch Zeitschr f Chir , 239, 624, 

Jejunum 

Gastric ulcer 

I8 

Razeman and 

1933. 

Arch d mal de Vappar digestif , p 

Duodenum 

Duodenal ulcer 

19 

Vander Dorp 
Ritter 

300, 1931. 

Bruns’ Beitr , p 157. 1921. 

Stomach 

Pyloric ulcer 

20 

Roux-Berger 

Bull Mem Soc de Pans, p. 890, 1923 

Duodenum 

Duodenopylonc ulcer 

21 

Schmeiden and 

Arch. f. Klin Chir , p 384, 1927 

Duodenum 

Duodenal ulcer 

22 

Sebening 
Tcnacerco and 

Bull et Mem Soc Nat de Chir , 

Pylorus 

Gastric ulcer 

23 

Barbillian 

Wertheimer 

1932 

Bull et Mem Soc Nat de Chir , 6, 

Antrum of 

Vomiting, indigestion 


1933* stomach 


* In the abo\e cases no lesion except the heterotopic tissue was found 

Table II presents those cases of Poppi’s series rvhich demonstrate S3fmp- 
toms that I have interpreted as having been produced by local spasm of the 
intestinal wall. In each case the heterotopic tissue alone was found to pro- 
duce the complaints. 

Table III presents all discoverable cases of pyloric stenosis which has been 
secondary to the presence of heterotopic pancreatic tissue. The obstruction 
has been the result of muscle hypertrophy and contraction, which resembled 

Tvble III 

P\LORIC OBSTRUCTION' AND IIETEROTOPIC PANCREATIC TISSUE 


Author 

Year 

Re- 

ported 

Site of 
Pancreatic 
Tissue 

X-ray Report 

Pathologic and Operative 
Report 

Branch and Gross 

I 93 S 

Pylorus 

Defect of pylorus 

I cm mass in pylorus 

Cecchini. S 

1886 

Pylorus 

50% residue 
? 

Chrome inflammation of pancre- 

Choisser 

1925 

Duodenum 

? 

atic tissue 

Marked hypertrophy of gastric 
muscle 

Compression of pylorus and du- 
odenum 

Hypertrophy of muscle 

Cohen 

1922 

Pylorus 

Defect of pylorus 

Hickory nut sized tumor, con- 

Danzis 

1938 

Duodenum 

Distended duodenum 
6-hr. residue 

Pyloric obstruction 

siderable narrowing of lumen, 
superficial ulceration 

Retracted pylorus, tumor i cm 

f (1)1 

1924 

Pylorus 

and duodenal ulcer 
40% residue 

m diameter 

Xut-sized tumor, chronic thick- 

Delhaugne F -s (2) ?■ 

i (3) j 

Gruber, Herle and Roth 

1929 

Stomach 

Pylorus 


ening of muscle i cm. in size, 
in p>lorus, hypertrophy mus 
cle 

Hypertrophy of muscle 

Stenosis of pylorus 

Gutman and Thalkeimer 

1929 

Duodenum 


Stenosis of pylorus 

Hedry 

Munch 

1924 

1924 

Pylorus 

S^^-hr residue 

Kronen sized tumor in anterior 
wall, infected, hypertrophy of 
muscle, stenosis, admitting 
tip of finger 

Benign pyloric stenosis 

Raynier and Masson 

1909 

Pylorus 


Nodule size of pea, pyloric steno- 

Simpson 

1929 

Pylorus 

Duodenal spasm 

sis 

Hypertrophy of musciilaris 

Thorel 

Tschudi, E 

1903 

1931 

Duodenum 

Irregular duodenal 

Hypertrophy of muscle 
Pancreatic tissue m submucosa 

Weishaupt 

1917 

Duodenum 

bulk stenosis 

Pylorus admits tip of finger 
Pyloric stenosis 


366 



Volume 113 
Is'umuer 3 


HETEROTOPIC PANCREATIC TISSUE 


that found in cases of long-standing duodenal ulcer, the so-called congenital 
pyloric stenosis in the infant and adult, and the contracted rectal sphincter. 
The case herewith reported falls in the group considered in Table III. 

Case Report. — Mrs. C. S., white, female, age 45, was referred b}' Drs. J. L. Siefert 
and H. Kullman, who had made a diagnosis of p)’loric obstruction and cholecystic disease. 
The patient complained of having had periodic attacks of “gaseous indigestion” for the 
last 15 years. She had found that certain foods provoked these attacks, and that sodium 
bicarbonate and the prone position relieved them. The pain had always been crampy in 
character and had radiated both around the right costal margin and directly through to 
the back. Vomiting and headaches were occasionally present. At first, these attacks 
were mild and occurred at long intervals but they gradually became more frequent and 
more severe. During the previous three months the attacks had been so severe as to 
confine her to bed for one or two days. 

The past history revealed that she had had measles and an attack of “jaundice” during 
childhood. 

Pertinent findings upon examination revealed onl}' obesity and slight epigastric 
tenderness. Urine was normal. Kline test negative. Hemoglobin, 11.5 Gm. ; R.B.C., 
3,850,000 ; W.B.C., 12,000, polymorphonuclears 72 per cent. Blood cholesterol, 286 mg., 
per 100 cc. ; the Graham- Cole dye test revealed a nonfilling gallbladder. The stomach 
revealed a 40 per cent retention of barium at the end of six hours, but no other demon- 
strable pathology. 

Operation . — June 19, 1937 : Exploration revealed the stomach dilated about twice 
the normal size and hypertrophy of the gastric w'all. In the anterior wall of the pylorus, 
a tumor mass, about 3 Mm. in diameter, projected through the muscularis. This visible 
mass was the “spearhead” of a button-shaped tumor, about 1.5 cm. in diameter, that 
could be palpated in the pyloric wall. Through an exploratory incision in the stomach 
wall, the pylorus could be seen firmly contracted to a diameter of i cm. ; it could not be 
dilated. The mucosa opposite the mass had a normal appearance. The gallbladder was 
normal to inspection and palpation. The appendix was bound down by many adhesions. 

The tumor mass and two-thirds of the pyloric sphincter were e.xcised, and a Judd 
type of pyloroplasty was performed. The appendix was removed. 

Pathologic E.vaniination. — Gross: Dr. D. C. Beaver. The specimens consist of a 
resected portion of the pylorus of the stomach and the appendix. The pylorus reveals 
hypertrophy of the muscularis, and a definite, firm, nodular zone within the muscularis, 
which measures i cm. in diameter. The mucous membrane is not ulcerated. 

Microscopically, the surface epithelium is intact and normal in appearance. The 
pyloric glands are normal. The superficial portion of the mucous membrane is in- 
filtrated by lymphocytes, which are sometimes organized as lymph follicles. The sup- 
porting connective tissue of the mucous membrane is normal in appearance. The mus- 
cularis mucosa is normal. The submucosa is normal. The muscularis e.xterna presents 
marked and uniform hypertrophy of all three layers. The hypertrophy is the result of 
an increase in size of unit muscular structures and the presence of a large number of ducts 
and glands. The ducts are lined by columnar, mucus-producing epithelial cells. They 
vary in size from small to large major ducts, which are usually dilated. The smaller 
components appear to unite to form the larger ones. Dense connective tissue is present 
as supporting structure around the ducts. Occasionally lymphocytes are infiltrated in 
the periductal connective tissue. In the neighborhood of larger ducts, glandular tissue 
having the histologic characteristics of pancreatic acinar tissue is found (Fig. i). Islands 
of Langerhans are not present. At no point do the ducts appear to empty upon the surface 
in the sections studied. All cells of the ducts and glands- are mature and adult in type. 
The ducts and glandular tissue are present in all parts of the muscularis externa, from 
submucosa to serosa, but a larger number are found in the middle circular muscular layer. 
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The myenteric plexus is composed of hypertrophic nerve cells. Pathologic Diagnosis . — 
(i) Heterotopic pancreatic tissue and pancreatic ducts in the wall of the pylorus. (2) 
Hypertrophy of the muscularis externa of the pylorus. (3) Chronic catarrhal appendicitis. 
Convalescence was uneventful. At the present writing, one and one-half years after 



Fig. I. — Photomicroftraph of a section through the muscularis 
e.xterna of the pylorus disclosing multi|>le ducts of varying size and 
islands of pancreatic acinar tissue. (H & E stain — Xioo) 


operation, the patient has been free of symptoms, with the exception of minor attacks of 
duodenal spasm, apparently precipitated by familial discord. Fluoroscopic examination 
and the clinical course at all other times reveals normal function. 

Ritter^®" has offered two explanations for the spasm of tlie intestinal 
muscle in the presence of heterotopic pancreatic tissue. One, an attempt by 
the musculature to abort a foreign body, and, two, the chemical irritation by 
pathologic change in the normal composition of the secretion. In my opinion, 
it ■would be more logical to believe that the source of irritation was the result 
of any pathologic change that involved the aberrant tissue. 

Table IV presents the cases found in Poppi’s series that have concomitant 
peptic ulcer and heterotopic pancreatic tissue. The first two cases have the ulcer 
superimposed upon the heterotopic tissue. These cases suggest that the care- 
ful surgeon should at least look for heterotopic tissue and consider the removal 
of any peptic ulcer as a part of the operative technic. 

Comment. — A review of the material relevant to this subject strongly 
suggests that constant stimulation of local intestinal musculature by pathologic 
changes in the aberrant pancreatic tissue have produced chronic contraction 
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and hypertrophy as an end-result, and that the difference between the cases 
represented in Tables II and III is that of time and the degree of irritation. 
When the surgeon is confronted by normally appearing organs, in a case 

Table IV 

CASES PRESEKTING PEPTIC ULCER AND HETEROTOPIC PANCREATIC TISSUE (pOPPi) 


Author 

Site of Pancreatic Tissue 

Pathology 

A.<;hanazy 

Stomach 

Cystic mucosa + duodenal ulcer 

Cardwine and Short 

Stomach 

Acute necrosis of heterotopic pancreatic tissue, 
with superimposed ulcer 

Cave 

Duodenum 

Duodenal ulcer 

Ciceri 

Jejunum 

Duodenal ulcer 

Denver and Reiman 

Duodenum 

Superimposed ulcer 

Del Valle. Braghetto and Briand 

Stomach 

Juxtapyloric ulcer causing hypertrophic stenosis 

Fumagalli, No. i 

Duodenum 

Stellate cicatrix of a pyloric ulcer 

Fumagalli, No. 2 

Duodenal diverticulum 

Cicatrix of a duodenal ulcer 

Heinekampf 

Duodenum 

Duodenal ulcer 

Okinczyc, No. 2 

Jejunum 

Gastric ulcer 

Pignatti 

Duodenum 

Gastric ulcer 

Sicca 

Stomach 

Duodenal ulcer 

Sussi. No. I 

Jejunum 

Duodenal ulcer 

Sussi. No. 2 

Stomach 

Prepyloric ulcer 

Wohlhill 

Stomach, fundus 

Gastric ulcer 

Zanatti 

Jejunum 

Duodenal ulcer 


presenting clinical signs of peptic ulcer, cholecystitis, or appendicitis, a care- 
ful visual and palpatory search should be made for heterotopic tissue in the 
region of the upper gastro-intestinal tract. In the very rare case, an ulcer, 
may be produced by necrosis of the heterotopic pancreatic tissue. Peptic ulcer 
and an aberrant pancreas may be found together. 

Treatment. — The treatment of heterotopic pancreatic tissue is the surgical 
removal of the mass and the correction of complications that may be present. 
When pyloric obstruction is present, any applicable technic may be employed 
to restore the normal gastro-intestinal canal with the exception of the Ramm- 
stedt-Fredet procedure. 

CONCLUSIONS 

(1) Heterotopic pancreatic tissue occurs more frequently than present 
statistics would seem to indicate, and produces symptoms in only a few 
cases, but when symptoms are produced they are frequently the result of 
pathologic changes that are common to the parent gland. 

(2) The surgeon should familiarize himself with the gross aspects of this 
tissue and should resort to frozen-section at the time of operation. 

(3) An explanation of the etiology of pyloric obstruction in these cases 
is offered. 

The author wishes to express his sincere appreciation to Dr. D. C. Beaver for his 
enthusiastic help and criticism in the preparation of this communication. 
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Ileojejunitis may be defined as the subvariety of regional enteritis in 
which the granulomatous process typical of that disease extends to involve 
the upper ileum and the lower or whole of the jejunum. 

The original descriptions of regional ileitis concerned the form of ulcerous 
and hyperplastic inflammation in which the terminal loops of the small in- 
testine, just proximal to the ileocecal valve, are implicated.^’ ® It was soon 
recognized that the pathologic process, while presenting its most typical aspect 
in the terminal ileum, was not restricted to that area ; it could and did ex- 
tend, in a limited number of cases, to the higher loops of small intestine and 
also, on occasion, transcended the valve to involve the cecum and colon. 

It is appropriate to recognize that the clinical picture of upper ileo- 
jejunitis is somewhat different from terminal ileitis, hearing its own clinical, 
pathologic, and roentgenographic characteristics. While allowing it to remain 
within the category of regional enteritis, upper ileojejunitis has certain clearly 
recognizable and distinguishable settings. 

To contrast the two forms, tennhial ileitis is marked by a localized granu- 
lomatous mass ; by numerous external and internal fistulae ; by perirectal ab- 
scesses ; b}' obstructive intestinal phenomena ; and a low-grade febrile clinical 
course with slowly progressive inanition. The localized process is highly 
amenable to surgical intervention. 

Ileojejunitis is the same ulcerative granulomatous disease extending orally 
for a variable distance to and including the jejunum, but without the mass, 
usually without fistulae or rectal complications, without obstructive phe- 
nomena. It is, in general, not favorable to surgical help. The course is low- 
grade, often less severe; a considerable degree of healing under conservative 
medical therapy is possible, though a complete anatomic restitution to in- 
tegrity of the bowel is not conceivable. 

Etiology . — To date, our experience with regional ileitis or enteritis ap- 
proximates almost 200 cases. Out of this large numlier we are able to 
separate 17 examples of diffuse or high ileojejunitis. The latter serve as 
the basis for this report. It is immediately obvious that, in comparison with 
terminal ileitis, ileojejunitis is a less common form, occurring in proportion 
approximately one to ten of all granulomatous cases. 

The age incidence in ileojejunitis is again one of youth, the average age 
at observation being 25 years (terminal ileitis 'Z'/Yi years), the range ex- 
Submitted for publication luly 26, 1940. 
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tending from a child of nine years to a maximum seen in a man of 70. Males 
predominate in the proportion of over two to one, 12 males to five females. 

As regards the direct etiology of the disease, no further or new knowledge 
is available. The process is definitely not tuberculous, either by culture, 
histology, staining, or by animal inoculation. 

In two instances we were able to recover a Shigella dysentcriae of the 
Flexner variety from the stool of the patients, proven by culture, reactions on 
sugar media, serum agglutinations, and absorptive phenomena carried out 
on the cultures. 

Ileitis as a disease may be a clinical variety of dysentery, or at least at 
its initiation it may originate as a dysentery infection. If so, then the dif- 
ficulties in discovering and recovering Auable dysentery organisms from the 
stools of chronic cases is obvious to anyone familiar with the bacteriologic 
aspects of epidemic dysentery. In a recent endemic of typical dysentery in 
the personnel of the Training School for Nursing, of the Mt. Sinai Hospital, 
during the summer of 1939, over 250 cases were observed and studied. Posi- 
tive dysentery cultures of the Newcastle strain were recovered in a large 
percentage of the cases (79.4 per cent), but only in tbe first one to three 
days of the onset; after that initial period, cultures of the stools were almost 
uniformly negative. 

If ileitis is dysenteric in nature, then the difficulty of obtaining cultures 
in cases which have already run a course of from one to 14 years, before 
coming under observation, is self-evident. The ability to recover, in two of 
the 17 cases of ileojejunitis, viable Flexner organisms, is certainly striking. 
Again, one of the cases seen was a younger brother of one of the 14 original 
cases’- of terminal ileitis. The brothers had lived together for some time, 
and the possibility of a transfer infection, through food handling and careless 
toilet hygiene must be considered. This latter instance is now one of five 
examples of ileitis in siblings, among whom, two, and in one instance, three 
members of the same family were affected. 

On the other hand, to date, as far as we know, none of the 250 nurses, 
involved in the hospital epidemic of 1939, have developed any sequelae or 
evidence of any chronic symptoms of the malady, either as chronic colitis or 
as ileitis. 

Pathology . — The pathology of ileojejunitis varies only slightly from that 
of regional ileitis. It is a granulomatous and ulcerating, nonspecific inflam- 
mation, in which all of the coats of the intestinal wall, particularly the sub- 
mucosa, undergo a granulomatous, proliferative change. The overlying mu- 
cosa undergoes a process of linear necrosis, paralleling the extension of the 
ulcerative process. Miliaiy-like tubercles consisting of lymphoid and epithe- 
lioid mononuclear cells are common and frequently enclose giant cells, prob- 
ably of foreign-body nature. 

Grossly, dense mass formation in ileojejunitis is unusual, nor does the 
process concentrate on any one area to produce a large granuloma with en- 
croachment upon the lumen of intestine, as is seen in terminal ileitis. The 
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process is more diffuse, a large part of the small intestine is usually involved 
(except for the duodenum) by numerous “skip-areas,” separated by large- 
spaced distances of free mucosa. The process does not reside in one place 
long enough to create obstruction to the lumen or to originate fistulous tracts , 
instead, the disease seems to disseminate its power, continually advancing up- 
ward by kangaroo-like jumps to involve higher intestinal segments (Chart i). 
Enlarged mesenteric lymph nodes accompany the extension of the dis- 



Chart I. — -Demonstrating, graphically, the anatomic distribution of the 
lesions in diffuse or high ileojejunitis. (Shaded areas denote the extent and 
location of the pathologic involvement.) 

ease, though the nodes in the mesentery of the upper ileum and jejunum 
rarely achieve the massive and succulent proportions seen in the mesentery 
just proximal to the ileocecal valve. Whether the extension of the malady 
to new intestinal areas is achieved by mucosal transport or by invasion of the 
lymphatics is still controversial. 

In only two cases were fistulous tracts observed; in one, an ileorectal 
fistula, in another, an ileo-ileal fistula occurred. External fistulae to the 
abdominal wall were not observed, even though the recent scars of an ex- 
ploratory celiotomy existed in five cases (in contrast to regional or terminal 
ileitis). 

Symptoumtology . — ^The onset is usually gradual (15 cases), the duration 
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of the symptoms, when first seen, being from six months to 14 years (aver- 
age, three and one-half years). Only two cases presented an, apparently, 
acute onset: one, with gross hemorrhage, the other, with an acute febrile 
course. Both cases, when seen, were, however, already well-advanced in 
the chronic phases of the disease. Four patients had previously undergone 
an ineflfectual appendicectomy. 

The outstanding symptoms in all cases were: (i) A low-grade febrile 
course. (2) Abdominal pain, often amounting to severe cramps. (3) Diar- 
rhea. (4) Gross hemorrhage. (5) Anorexia. (6) Marked loss of weight. 

The temperature remained within normal range in six instances, and 
was elevated to 100° to 104° F. in the remaining ii cases. The fever was 
irregular in nature, sustained often for several days or weeks, or alternating 
with periods of apyrexia. 

Abdominal pain and cramps were universally present — diffuse, moderate 
at times, severe at others; ranging over the lower abdominal segments and 
periumbilical region. Paroxysms of severe cramp-like pain were common in 
both lower right and lower left iliac quadrants, usually followed by a diar- 
rheal movement. With the passage of the fluid feces and gas, accompanied 
by an audible gurgling, the cramp was allayed. At times, the paroxysms 
called to mind low-grade intestinal obstruction, though none of the 17 cases 
ever came to operation because of suspected obstruction. 

Diarrhea was universally present, two to four or six stools per 24 hours. 
This diarrhea is less severe than is seen in ulcerative colitis; the stools are 
mushy, or semi solid, and when more frequent, actually watery, containing 
mucus, but no pus, and only occasionally blood. At times, constipation al- 
ternated with diarrhea. It is of interest that the guaiac reaction in the feces 
was positive in ten cases, but persistently negative in five cases. Gross 
hemorrhage was present in three patients, in one, as the initial symptom. 

Anorexia was a common manifestation, particularly in the febrile cases, 
and was associated in all instances with a marked loss of weight. The average 
weight loss amounted to 17)4 pounds, the extremes ranging from four to 
40 pounds. During the healing phases, after the initial stages of severity 
have passed, actual gains of 15 to 25 pounds of body weight have been 
observed. 

Nutrition is usually poor, the skin dry, the mucous membrane pallid. An 
aphthous stomatitis was observed twice, and in one of these patients recurrent 
aphthous ulcers were accompanied by bleeding gums. Except for these mani- 
festations of hypovitaminosis no striking clinical changes characteristic of vita- 
min deficiency were observed. 

The degree of anemia was not marked ; in one case, a low of 50 per cent 
was reached, but many patients preserved a hemoglobin ranging between 75 
and 94 per cent. One patient had a macrocytic hyperchromic type of anemia, 
with a color index of 1.3. This individual had been treated as a case of 
sprue until a gastro-intestinal roentgenologic study showed the characteristic 
changes of ileojejunitis ; interestingly enough, and in contrast with sprue, 

374 



Volume 113 
Number 3 


ILEOJEJUNITIS 


the macrocytic anemia improved only slightly with daily injections of liver 
extract — a maximum reticulocyte response of only 7 per cent being attained. 
The remaining patients with anemias presented blood pictures of the micro- 
cytic hypochromic variety. 

The leukocyte count in ileojejunitis was usually within normal limits, the 
highest (which was most unusual) being in one instance 12,900, and in 
another, 18,000 cells. The differential count was noteworthy of deviation 
from the norm in that a relative or absolute eosinophilia was present in five 
patients, the highest content being 14 per cent. 

Oral glucose tolerance tests were performed on seven patients, and in 
five, flat curves consistent with poor absorption were obtained. The eryth- 
rocytic sedimentation rate exhibited A'arying degrees of acceleration in five 
patients (22 to 50 minutes — normal being 6o minutes or more). Sedimen- 
tation rates were increased in three of Snapper’s® six cases of chronic ileitis. 
The total protein in the blood plasma was appreciably lowered (5.8 Gm.) ; 
in three cases, reaching a minimum of 4.0, 4.4 and 4.5 Gm. per 100 cc. ; the 
albumin-globulin ratio was persistently disturbed, approaching a ratio of 
one, but never completely reversed. Tbe urea, blood sugar, and phosphorus 
in the blood plasma were within normal ranges. The blood calcium was 
reduced in one patient ; another patient showed an osteoporosis of the pelvis, 
thought to be due to loss of calcium in the stool. Improvement was noted 
following calcium therapy. Gastric analysis showed normal acidity titers in 
all cases except in one instance in which a true achylia was present. 

Tuberculin reactions (Mantoux and von Pirquet) were negative. Dysen- 
tery agglutinations for B. Flexner, Hiss, Shiga, Mt. Desert, and Sonne were 
negative in eight patients, and the blood Wassermann reaction was negative 
in all. Roentgenograms of the lungs in many cases were entirely negative. 

The Physical Examination . — The physical examination of the patient, 
apart from malnutrition and pallor, evidenced tenderness over the entire ab- 
domen, frequently more marked in the lower segments. A mass was never 
felt, nor were external abdominal wall fistulae observed. Visible peristalsis 
was not present. The edge of the spleen was occasionally palpable, soft and 
sharp. 

The rectal examination was always negative, this again contrasting with 
terminal or regional ileitis in which a pelvic mass or induration is frequently 
palpable and corresponds to an involved localized granuloma with localized 
peritonitis and diffused fistulous tracts. Sigmoidoscopy was always negative. 

Roentgenologic Studies . — ^The diagnosis of ileojejunitis, being marked by 
the lack of physical signs, rests mainly on roentgenographic evidence. The 
barium enema is usually the first procedure, for in every case of persistent 
diarrhea, the primary interest rests in recognizing or excluding an ulcerative 
colitis. A negative sigmoidoscopy does not exclude the possibility of a right- 
sided segmental colitis, the evidence of which is clearly demonstrable follow- 
ing a barium clysma. 

In most cases of ileojejunitis the opaque enema is negative (15 out of 17 
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observations). In one instance a persistent cecal spasm, in another, definite 
spasm and deformity of outline in the transverse and descending colon gave 
warning of colonic participation in the process ; this was confirmed at celi- 
otomy. 

The eventual diagnostic procedure was, and is, the barium meal, as per- 
formed with a reduced amount of barium (four ounces or less), and with 
frequent fluoroscopic observations and roentgenograms. When properly car- 
ried out, the roentgenographic demonstration of the disease is, and should 
be, a relatively simple task. 

By roentgenologic studies following a barium meal, the degree and extent 
of ileal and jejunal involvement are definable with a good degree of accuracy. 
The lower jejunum and upper ileum were always seen to be involved; in 
five instances, the terminal ileum seemed to be exempt from the process. In 
two cases, six to seven inches of terminal ileitis was followed by a long free 
area, the distal half of the ileum and the lower jejunum being again the seat 
of an advanced pathologic process. Occasionally, clearly marked “skip-areas” 
were easily demonstrated in the roentgenograms. 

Ten of the 17 cases have been subjected to exploratory celiotomy, in all 
of which the roentgenographic diagnosis of the disease, as well as the extent 
and degree of invasion, were amply and accurately confirmed. 

Differoitial Diagnosis . — In terminal ileitis it is important to exclude pri- 
mary and secondary tuberculosis and neoplasm, both of which are marked 
by extremely severe courses and are readily differentiated roentgenologically 
and by laboratory examinations. 

With upper ileojejunitis, an entirely dissimilar problem comes into play. 
Here, benign new growths are uncommon, hut Hodgkin’s disease and sar- 
comatosis occur and are characterized by rapidly downhill course with hemor- 
rhage and emaciation. 

The main point in high ileojejunitis is to exclude nontropical sprue, and 
the intestinal manifestations of the deficiency diseases. Clinically, nontropical 
sprue is characterized by frequent, froth}'^ stools, and by the finding of a severe 
anemia, frequently of the hyperchromic type. Fever is absent, the stools do 
not contain blood, and gross hemorrhage from the bowel is absent. The 
cases react well to liver extract, to careful and judicious dieting, and to 
hygienic measures. The roentgenographic picture of the small bowel in sprue 
is one of uneven distribution of the barium in the several loops of the jejunum 
and ileum, with delay in motility of the upper loops, and without changes in 
the terminal ileum.'’ ® 

It is necessary to differentiate ileojejunitis from the deficienc}^ states and 
the disturbances of fat metabolism as described by Snell and Camp,^ Kantor,^® 
and by others. The small intestinal changes accompanying ulcerative colitis 
which have been described by Mackie and Pound,^’^ are probably also de- 
ficiency states. The roentgenograms in both conditions are of a nature 
similar to that described in sprue, namel}'-, mild puddling, delay and irregular 
outlines of the upper jejunum and ileal loops, absence of delay in the terminal 
ileum. 
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In true ileojejunitis of the granulomatous type, the whole small intestine 
including the lower and terminal ileum, is usually involved ; hut even when 
only isolated segments of upper ileum and jejunum are implicated, the 
roentgenographic appearance is quite characteristic. Prolonged delay and 
accumulations of harium in upper loops is unusual ; the various involved seg- 
ments are irregular and fuzzy in outline ; areas of narrowing in the lumen 
(signifying involvement) alternating with areas of dilatation (“skip-areas”) 
usually increase in severity as one travels distally and is most marked in the 



Fig. I. — Roentgenogram showing the change Fig. 2 . — Roentgenogram showing the almost 

in outline and in the mucosal pattern in the continuous “string-sign” involving the whole o£ 
upper ileum and lower jejunum. the lower and upper ileum. 


terminal loops of ileum where the pathognomonic “string-sign” just proximal 
to the ileocecal valve is frequently observed (Figs. 2 and 3). 

Course and Prognosis . — The progress of a case of ileojejunitis depends, 
to a considerable degree, upon the severity and extent of the disease and the 
amount of involvement of the small bowel. In those instances in which the 
greatest part of the small intestine is continuously or intermittent!}^ continu- 
ously involved, surgical treatment is logically out of the question. To resect 
the whole implicated area, leaving only the jejunum and duodenum to assume 
the vital functions of chymification and absorption is to invite disaster. To 
attempt a high short-circuiting operation, of jejunum to colon, is tantamount 
to a total exclusion of the small intestine, and is again representative of poor 
surgical judgment. In those widely diffuse cases, medical treatment, what- 
ever that implies, is the only resort, and is apparently, from a study of con- 
servatively treated cases, most promising. 
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Nine such cases which have been observed during the last five years have 
not had recourse to surgical treatment. Four have done very well, having 
gained strength and weight, in one instance, up to 50 pounds. 

The remaining five conservatiA'ely treated cases, have gained some weight, 
anemia has diminished and the frequent bowel movements have decreased 
and been held under control. The treatment instituted has consisted of a 
strict nonroughage diet, very liberal vitamin therapy, the administration of 
iron and liver extract particularly by mouth, and the insistence on rest, sun- 



Fig 3 — Roentgenogram showing the extent of the 
diffuse ileitis ^^hen first seen. 



Fig 4 — Roentgenogram of the same case as 
shown in Figure 3, three >ears later, after a gain 
of approximately 30 pounds Note the partial 
restoration of the uidth of the intestinal lumen 
and mucosal pattern 


shine and change of air. The fecal movements are controlled, where neces- 
sary, by very small doses of opium after alternate defecations. No specific 
form of therapy can be evolved in the absence of knowledge of the specific 
causative agency of the disease. Roentgenotherapy has proven useless, as 
have also occasional recent attempts at chemotherapy with the newer sulfanil- 
amide compounds. 

Clinical and symptomatic improvement takes hold gradually and seems 
to gain momentum as the years progress. In all the cases in which careful 
follow-up roentgenologic studies have been made, the observations continue 
to show the characteristic small bowel changes as originally seen at the first 
examinations (Figs. 3 and 4). This fact is most significant; two cases have 
been continually observed for five years; each case has gained from 30 to 
50 pounds and is apparentl}^ quite well except for mild persistent diarrhea. 

Where the disease begins before or at pubert}^ a considerable retardation 
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of secondary sexual development takes place. One boy was i8 years old, 
weighed 8i pounds, had infantile testicular development, and was devoid of 
pubic or axillary hair. His voice was high-pitched and effeminate. (Case 
quoted by courtesy of Dr. John Sproul of Haverill, Mass.) The second boy, 
who has done very well on medical therapy, has permanently overcome his 
developmental sexual retardation, and with the subsidence of active symptoms 
has finally gained considerable weight, grown to normal stature, and has 
shown secondary sexual development. 

Results and Nature of Surgical Intervention . — Apart from exploratory 
operations, and the usually needless appendicectomy, a study of the attempts 
to approach this problem by radical surgical procedures is most interesting. 
Two cases had undergone wide and extensive resections of the lower bowel 
and cecum, including all of the ileum, and in one instance, much of the jeju- 
num. The former case survived (Dr. A. A. Berg), and eventually gained 
20 pounds in weight, but of late has lapsed, with the development of a dif- 
fuse colitis. The latter, and still more extensive resection, died of exhaustion 
and shock during his immediate postoperative course. Obviously, radical 
excision of the small intestine, in most of its entirety, is not to be recom- 
mended. In a third case, a high jejunocolostomy had been ill-advisedly per- 
formed elsewhere. An attempt to revise the operation and to stay the rapidly 
downhill course by taking down the anastomosis, resulted in a fatal peritonitis. 
In still another case, a man, age 71, with a course suggestive of neoplasm, 
a resection of 45 cm. of ileum was performed, though a more diffuse involve- 
ment was recognized at the time. This procedure also resulted fatally, and, 
at autopsy, the whole small bowel was seen to be almost continuously involved 
in the granulomatous ulcerative process. The operation was forced by the 
internists because of tbe obviously hopeless issue under conservative man- 
agement. 

These four cases (with only one survivor) demonstrate the futility of at- 
tempting to resect and excise so extensive a disease process. 

Attempts at partial resection where the disease is not continuous, or 
where the distal ileum is exempt and only segmental high ileojejunitis exists, 
may possibly give more promising results. In two of the cases of restricted, 
high ileojejunitis, localized resections were performed involving in one case, 
90 cm., in the other case, 75 cm. of upper ileum and lower jejunum. In 
the former case (case of Doctor Sproul), subsequent roentgenologic studies 
showed residual disease in the small bowel ; at a subsequent celiotomy, it was 
obvious that the entire ileum and jejunum were markedly thickened, edemat- 
ous, with roughened serosal surface, and a plastic peritoneal exudate. The 
colon appeared normal. Considerable later clinical improvement has taken 
place, but this betterment may well be attributed to the meticulous hygienic 
and conservative treatment instituted since the attempts at reconstructive 
surgery. 

The second case of localized ileojejunal resection is too recent to allow 
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of any conclusion, although the patient is rapidly gaining weight, and is com- 
pletely free of symptoms. 

What shall or what can the surgeon do who opens the abdomen of a 
patient and finds a diffuse ileojejunitis involving not only in a severe degree 
the terminal ileum, but by continuous “skip-areas” the whole extent of the 
small bowel practically up to the duodenum? To close the abdomen without 
making some attempt at resection appeared in these remaining two cases as 
a surrender without an effort at some type of reconstructive surgery. In 
both instances, the downward preoperative clinical course and the progres- 
sive loss of weight and inanition marked the ineffectiveness of conservative 
attempts at therapy. In this extremity, both redoubtable and experienced 
surgeons decided upon the same procedure, namely, to resect the most ad- 
vanced lesion in the ileocecal area (terminal ileum and ascending colon), 
with the performance of a transverse ileocolostomy. In both instances (Dr. 
A. A. Berg and Dr. J. W. Hinton) the obviously diseased upper ileum and 
jejunum were returned to the abdomen. Both patients made uneventful op- 
erative recoveries, and, remarkable to say, have apparently continued to show 
marked improvement (six and three months postoperative). 

The improvement in these last two cases is real and cannot be doubted, 
though it is against all our experiences regarding the success or failure of 
surgery in regional ileitis. The 10-15 cent of conceded recurrences fol- 
lowing resection for regional ileitis are actually attributed to the fact that 
higher “skip-areas” have been overlooked at the time of operation. If that 
be the case, then any palliative and partial resections, such as these latter 
two, in which no attempt was made to include the higher diseased area, should 
have been total failures. One would expect to see a rapidly continued down- 
hill course. Not so, however, for the postoperative course has been and con- 
tinues to be most promising. How to explain such a deviation from the rule 
is most difficult. 

Until medical science reveals how ileitis spreads, whether by mucosal 
transport or by lymphatic extension ; until the cause of recurrences after re- 
section shall have been adequately demonstrated, and the significance of 
“skip-areas” made clear, the explanation of clinical postoperative betterment 
in these two unusual cases will remain enigmatic. 
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The problem of increased arterial blood pressure has assumed vast im- 
portance in recent years. As a cause of death, it is preeminent since, directly 
or indirectly, hypertension causes four times as many deaths as does cancer ; 
moreover, its victims fall into a lower age-group than do those of malignant 
disease. The resistance of hypertension to effective medical treatment has 
attracted the surgeon to the problem and his attack has centered particularly 
upon the nervous system (splanchnic resection, anterior nerve root section, 
etc.), the objective being the elimination of vasomotor stimuli to the vascular 
tree. In general, the results of these operations have not been up to expecta- 
tions. 

The classic work of Goldblatt and his associates^ on the production of 
hypertension in animals (dogs and monkeys) by constricting the main renal 
arteries stimulated the present studies. These workers found that constric- 
tion of only one renal artery was followed by hypertension lasting for days 
or weeks, the blood pressure eventually returning to the normal level ; chronic 
persistent hypertension could be produced only by constricting both main 
renal arteries (bilateral renal ischemia) or by constricting the main renal 
artery of one kidney and removing the other kidney. They observed that in 
animals with experimental hypertension, whenever the blood pressure fell to 
a lower value it was due either to inadequate clamping of the renal arteries 
or to the development of an adequate collateral circulation by the kidney 
through the ureteral and capsular vessels. 

It follows naturally that if human essential hypertension is the counterpart 
of hypertension produced in animals by renal ischemia, an adequate collateral 
circulation brought to one or both kidneys would be followed by a return of 
the blood pressure to lower levels. However, there is a fundamental dif- 
ference between the two forms of hypertension. In human essential hyper- 
tension renal ischemia is rarely due to obstruction of the main renal arteries 
(such cases, however, have been described) but to a diffuse narrowing of the 
preglomerular arterioles. It seemed important, nevertheless, to determine 
whether an improvement of the vascular supply to the human kidney by 
increasing the accessory cii dilation would result in a fall in blood pressure 

*Read before the joint meeting of the New York Surgical Society and the Phila- 
delphia Academy of Surgery at the New York Academy of Medicine, February 8, 1939. 
Submitted for publication May 22, 1939. 
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in patients with arterial hypertension. As will be described in detail later, 
this has been accomplished by approaching the kidney through the abdominal 
route, decapsulating the organ, and finalty enveloping it in a new fatty capsule 
of omentum (nephro-omentopexy) or by placing the decapsulated organ in 
contact with the surfaces of the quadratus lumborum and psoas muscles 
( nephromyopexy ) . 

Clinical and Experimental Basis for the Present Operative Ap- 
proach. — The extent to which the omentum will suppl)^ blood to ischemic 
tissue in humans is well exemplified by the increase in the caliber of the 
omental vessels when this organ becomes attached to pedunculated uterine 
fibroids and uterine sarcomata. In dogs, Beck^ and O’Shaughnessy® have 
shown that the grafting, of skeletal muscle or omentum to the myocardium 
rendered ischemic by ligation of one or more of the coronary arteries is fol- 
lowed by increased vascularization of the heart. Approximately ten years 
ago, Pauntz,^ and more recently, Davis and Tullis,*' and MacNider and Don- 
nell}'® have demonstrated that an accessory blood supply to the normal kidney 
of the dog may be obtained by nephro-omentopexy. In these investigations, 
the kidney was prepared by introducing omentum into the incised cortex of 
the kidney. This procedure was avoided in the present operative approach 
in patients since it was believed that more scar tissue would be formed be- 
tween omentum and kidney than when two normal surfaces are placed in 
apposition. In a previous report, it was shown that under these latter cir- 
cumstances little or no scar tissue resulted from nephro-omentopexy in 
humans; at the same time it was demonstrated that communication between 
the omental and renal blood vessels occurred.'^ 

Operative Procedure . — The anterior transperitoneal approach has proved 
adequate for the preparation of both kidney and omentum for nephro- 
omentopexy. The stages of the operation have been worked out on succeeding 
cases. In the first attempt, the operation was performed by the same approach, 
the arrangement of the omentum and the placement of the kidney being similar 
to the method in use at present. To this has now been added (a) the removal 
of a biopsy specimen of kidney substance performed by cutting out a wedge- 
shaped section of kidney cortex and by placing a mattress suture through the 
cortex to control bleeding; (b) brain clips have been clamped into the margin 
of the omentum at each suture point in order to later identify the omental 
position in relation to the kidney pelvis after an intravenous urogram; and 
(c) the surface of the kidney has been seared with a cautery, the assumption 
being that a light searing of the surface will cause an immediate active 
hyperemia. 

The operative procedure (nephro-omentopexy) is relatively simple, re- 
quiring from 30 to 50 minutes to perform. The technic is illustrated in 
Figures i to 4, and described in their legends. The technic for nephro- 
myopexy does not require entering the abdominal cavity. The usual lateral 
oblique incision in the flank is used to reach the retroperitoneal space. The 
kidney is stripped of its fatty capsule and delivered into the incision in the 
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usual manner. The true capsule is incised along the convex border of the 
kidney, stripped back and removed from the anterior surface of the kidney. 
On the posterior surface the capsule is divided along the pelvic border with 
enough margin left to suture to the left margin of the psoas muscle in order 
to support the kidney. The lumbodorsal fascia is removed from the quadratus 
lumborum and psoas muscles directly posterior to the kidney. In Case 7 the 
lower pole of the kidney could be slipped into the lumbodorsal fascia which 
served as an additional means of supporting the kidney (Fig. 5). As in the 



Fig. s. — R elative position of the kidney and the surrounding muscular structure in nephromyopexy. 


nephro-omeiitopexy, a biopsy specimen of the kidney is obtained, a brain clip 
inserted over this area, and the kidney surface seared prior to its apposition 
to the muscles. 

Selection and Preoperative Investigation of Patients . — Each patient was 
hospitalized for 10 to 30 days prior to operation and a complete clinical and 
laboratory investigation carried out. This consisted of history and physical 
examination including eyeground studies, electrocardiogram, blood chemistry, 
urea clearance and other tests of kidney function, urine analyses and urine 
cultures, intravenous urogram and, Avhere indicated, retrograde pyelograms. 
Blood pressures were taken at least once daily. Cases 5 to 9 were selected 
because of the lability of the blood pressure as shown by the degree of fall after 
sodium amytal (Allen and Adson^) and by tbe inordinate rise of the blood 
pressure after immersion of one hand in ice water (Hines and BrowiF). 

Since August, 1937, when the first operation of this type was attempted, 
six patients have had a right nephro-omentopexy, two a right nephro- 
omentopexy and six months later a left nephromyopexy, and one a right 
nephrectomy (for lithiasis and pyelonephritis) and four months later a left 
nephromyopexy. Two of the patients had nephritis. One of these (chronic 
diffuse glomerular nephritis) was operated upon not with a view to prolong- 
ing life but to determine whether the blood pressure would decrease following 
such an operative interference and if so to offset the rapidly advancing 
retinopathy. The other was diagnosed as malignant nephrosclerosis but a 
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l)iopsy specimen of the kidney revealed an acute fulminating extracapillary 
glomerular nephritis. This was confirmed at necropsy. Seven were patients 
with essential hypertension with the possible exception of one in whom the 
biopsy specimen lemoved from the right kidney was strongly suggestive of 
pyelonephritis. 

Postopc] ative Couise. — The immediate postoperative period following the 
two types of kidney operations described vaiied in the different patients. In 
those with little or no kidney damage, recovery from the operation was un- 
eventful. In two patients with relatively severe kidney lesions, there was 
marked postoperative distention, nausea and vomiting. Wound dehiscence 
took place in one instance. No pulmonary or cardiac complications were 
observed in spite of the use of general anesthesia (this form of anesthesia 
i\as employed because of the increased apprehension usually exhibited by 
these patients). There has been no fatality in the immediate postoperative 
period. 

Chnical Obscivafions. — Tables I to IV show the results obtained in the 
nine patients The preoperative and postoperative chnical status, and the 
postoperative blood piessures, are included in these protocols. 

Effect upon the Heart. — The operative procedures described exerted no 
deleteiious effect on the heart as determined by clinical and electrocardio- 
graphic studies 


Tadlc I 


NFPHRITIS — RIGHT NCPIIRO OMEVTOPPW 


Case 

Age and sex 
Clinical diagnosis . . 
Duration of hypertension 
Preoperative status 
Heart (DKG) 

Kidney function 

Kidney biopsy 


No I 
38, M. 

Chronic diffuse glomerular nephritis 
2 years 

Not done 

Urea clearance 30 per cent of average nor- 
mal 

Not taken 


Fundus Severe retinopathy 

Blood pressure 

(Av 10 days preop ) 226/ 164 

Postoperative blood pressure 

1 week 206/145 

2 neeks. . 208/151 

I month . . 150/118 

Postoperative clinical status 

Subjective Marked improvement first month post- 

operative 

Objective Improved visual acuity Impairment in 

renal function not increased 

Remarks Died approximately mos postoperative 

during attack of acute paranoia Actual 
cause of death not known. 


No 2 

30, M 

Malignant hypertension 

P months 

Normal 

Urea clearance 12 per cent of aver- 
age normal 

Acute diffuse extracapillary glom- 
erular nephritis (subacute ne 
phritis) 

Severe retinopathy 

194/124 

186/126 

178/108 


No change 

Advancing renal insufficiency 

Died approximately 2 wks postop- 
erative of retention uremia 


Effect upon the Blood Pressure. — In patients with essential hypertension, 
unilateral (right) nephro-omentopexy was followed frequently by an ap- 
preciable fall in blood pressure for two to three months after the operation 
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(Cases 3, 4, 5 and 8, Table II ; and Case 6, Table III) but within six months 
the blood pressure usually returned to the preoperative level. In one of the 
two patients with nephritis, a pronounced fall in blood pressure occurred for 
one month following unilateral nephro-omentopexy. This patient died one 
and one-half months postoperative, in a private sanitarium during an attack 
of acute paranoia; the exact cause of death was unknown (Case i. Table I). 
Only two months have elapsed since the bilateral operations were carried out 
(Cases 6 and 7, Table III; and Case 9, Table IV). Obviously, insufficient 
time has elapsed to determine their effect, if any, on blood pressure. 


Table II 

ESSENTIAL HYPERTENSION — RIGHT NEPHRO-OMENTOPEXY 


Case 

No. 3 

No. 4 

No. 5 

No. 8 

Age and sex 

si; m. 

38; M. 

44; F. 

3 S; F. 

Duration of hypertension 
Preoperative status 

S yrs. 

6 yrs. 

10 yrs. 

3 yrs. 

Heart (EKG) 

T changes 

Normal 

T changes 

Not taken 

Kidney function 

Normal 

Normal 

Normal 

Normal 

Intravenous urogram. . 

Negative 

Congenital anom- 

Imperfect filling of 

Negative 



aly right renal 

right calices 




pelvis 

(pyelogram nega- 
tive) 


Kidney biopsy 

Benign nephro- 

Apparently nor- 

Strongly sugges- 

Benign nephro- 


sclerosis 

mal 

tive of pyelone- 
phritis 

sclerosis 

Fundus 

Moderately severe 

Mild retinopathy 

Mild retinopathy 

Minimal retinop- 


retinopathy 



athy 

Blood pressure 





(Av. 10 days preop.). 232/144 

192/123 

200/116 

202/122 

Postoperative blood pressure 




I mo 

198/118 

202/142 

158/102 


2 mos 

218/131 

219/158 

172/112 

190/130 

3 mos 

240/146 


213/134 

240/140 

4 mos 

238/146 


156/108 

240/160 

6 mos 



156/98 


7 mos 

250/130 


230/124 


10 mos 

250/130 


186/122 





192/118 






Postoperative clinical status 




Subjective 

No improvement 

No improvement 

Moderate improve- 

Gained weight 




ment. Vertigo 

felt less irrit- 




and headaches 

able for 2 mos. 




have disappeared 

postop. 

Objective 

Progressive mental 

Attacks of acute 

Decided improve- 



deterioration 

abdominal pain 

ment in eye- 
grounds 


Remarks 

Eviscerated 14 

Died 2)^ mos. 


Irritability, nerv- 


days postop. Not 

postop. from rup- 


ousness and head- 


known if omen- 

tured aneurysm 


aches have now 


turn in apposition 
to kidney. Died 
in mental disease 
hospital 13 mos. 
postop. 

of celiac axis. 


returned 


Effect upon Renal Function. — Nephro-omentopexy and nephromyopexy 
were not followed by any measurable impairment in kidney function of a 
permanent nature. Occasionally, the urea clearance fell considerably in the 
immediate postoperative period ; the return to the preoperative level, however, 

387 



BRUGER AND CARTER 


Annals of SnrRerj 
3Iarch. 1 (M 1 


was usually prompt. No evidence of improved renal efficiency was observed 
nor did these operations inhibit advancing renal insufficiency (Case 2, 
Table I; and Case 7, Table III). 

Effect upon the Ocular Fundi . — Of interest was the report of the ophthal- 
mologist (Dr. Martin Cohen) who believed two patients with essential 
hypertension presented less evidence of vascular damage in the fundi approxi- 
mately three to four months after unilateral nephro-omentopexy (Case 5, 
Table II; and Case 6, Table III). In one patient, benign aiteriolar sclerosis 
of the retinal vessels progressed to a severe retinopathy including papilledema, 
hemorrhages and exudates six months after right nephro-omentopexy (Case 7, 
Table III). 


Iaull III 


LSSENTIU inphRTCNSION — RIGHT NLPIIRO-OMLN rO!»CN\ \ND LLI T NLIMIROM\ OPEW 


Case 

No 6 

No 7 

Age and sex 

24, F 

48, M. 

Duration of hypertension 

2 yrs 

10 yrs 

Status poor to right nephro-omentopexy 


Heart (EKG) 

Normal 

T changes 

Kidney function 

Normal 

Normal 

Intravenous urogram 

Not definitely abnormal 

Negative 


Pyelogram negative 


Kidney biopsy (right) 

Normal 

Benign nephrosclerosis 

Fundus 

Mild retinopathy 

Mild retinopathy 

Blood pressure (av lo days preop ) 

186/138 

220/130 

Blood pressure after right nephro-omentopexy 


1 mo . 

150/108 

225/130 

2 mos 

164/114 


3 mos. 

182/134 

187/122 

4 mos 

186/132 


S mos. 

186/138 


6 mos. 

180/128 

240/140 

Clinical status after right nephro-omentopexy 


Subjective 

Definitely improved. Rare 

No change 


headaches 


Objective 

Decided improvement m eye- 

Advancing renal insufficiency. Eye- 


grounds 

ground changes more pronounced 

Interval between right nephro-omen- 



topexy and left nephromyopexy 

6 mos. 

6 mos. 

Status pnor to left nephromyopexy 



Heart (EKG) 

Normal 

T changes more pronounced 

Kidney function 

Normal 

Definite impairment Urea clearance 



30 per cent of average normal 

Kidney biopsy (left) 

Normal 

Severe nephrosclerosis 

Fundus 

Minimal retinopathy 

Severe retinopathy 

Blood pressure after left nephromyopexy 


I mo. 

176/128 


2 mos. 

192/136 


Clinical status after left nephromyopexy 


Subjectn e 

Feels very well 

Nausea and vomiting 

Objective 

Condition excellent 

Rapidly progressive renal insufficiency 

Remarks 


Died 18 days after left nephromyopexy 



of retention uremia 


Subjective manifestations . — Six of the nine patients in this series Avere 
relieved of most of their symptoms for two to 1 1 months following the opera- 
tion. The relief from headaches and vertigo was particularly striking in four 
patients (Cases 5 and 8, Table II ; Case 6, Table III ; and Case 9, Table IV). 
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Table IV 


ESSENTIAL HYPERTENSION — RIGHT NEPHRECTOMY AND LEFT NEPHROMYOPEXY 


Case 

Age and sex 

Duration of hypertension 

Status prior to right nephrectomy 

Heart (EKG) 

Kidney function 

Intravenous urogram 

Kidney pathology (right) 

Fundus 

Blood pressure (av. lo days preop.) .... 
Blood pressure after right nephrectomy 

1 mo 

2 mos 

3 mos 

4 mos 

Clinical status after right nephrectomy 

Subjective 

Objective 

Interval between right nephrectomy and 

left nephromyopexy 

Status prior to left nephromyopexy 

Heart (EKG) 

Kidney function 

Kidney biopsy (left) 

Fundus 

Blood pressure after left nephromyopexy 

I mo 

Clinical status after left nephromyopexy 

Subjective 

Objective 


No. 9 
S3: M. 
iH yrs. 


T changes 

Urea clearance 40 per cent of average normal 
Right renal lithiasis 

Nephrolithiasis, chronic pyelonephritis, and chronic ureteritis 

Mild retinopathy 

221/121 

170/106 
226/124 
240/ 134 
218/134 

Headaches and vertigo have disappeared 
No improvement in renal efficiency 

4 mos. 

No further changes 

Urea clearance practically the same as prior to right nephrectomy 
Lost 

Mild retinopathy 
254/iSO 

Improvement persists 
Condition excellent 


Postoperative Anatomic Status of the Kidneys . — Intravenous urograms 
carried out from two to six months after nephro-omentopexy showed (a) 
little or no distortion of the renal calices; (b) apposition of omentum to the 
kidney as revealed by the position of the brain clips ; this was verified in two 
necropsies; and (c) occasional ptosis of the kidney of a moderate degree; 
this was not accompanied by angulation of the ureter or by any clinical 
manifestations. 

Summary. — An attempt has been made to increase the vascularity of the 
kidney in nine patients with arterial hypertension by means of nephro- 
omentopexy and nephromyopexy. The clinical and experimental basis for 
these operations, the operative approach and the postoperative course, are 
described in detail. 

Unilateral nephro-omentopexy is frequently followed by an appreciable 
fall in blood pressure which persists for two to three months following the 
operation but, in most instances, within six months the blood pressure usually 
returns to the preoperative level. It is too early to make any statement con- 
cerning the effect upon the blood pressure of the bilateral operations (three 
patients), only two months having elapsed since these were carried out. 

Six of the nine patients in this series were relieved of most of their 
symptoms for two to ir months following nephro-omentopexy. The relief 
from headaches and vertigo was particularly striking in four of these. Im- 
provement in the degree of retinopathy was observed in two patients ; pro- 
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gressive retinal lesions were noted in one. Cardiac and renal functions were 
not affected adversely nor was any improvement in their respective efficiencies 
observed. 

Addendum . — Since this paper was submitted for publication, four of the nine patients 
alive at the time this paper was first written have been followed for an additional IS 
months. None of these has died. The effect upon the blood pressure of the bilateral 
operations has been disappointing. The results were not unlike those already described 
for the unilateral operations. M^ithin three to six months after the second operation 
(Cases 6 and 9), the blood pressure again returned to the preoperative level, although 
subjective improvement has continued in one of these (Case 6). 

Two reports have appeared in the literature which deserve mention. Abrami and 
his co-workers^^® have reported their observations in two patients with hypertension 
treated by nephro-omentopexy. Their results are not unlike those reported in this paper. 
Mansfield, Weeks, Steiner and Victor^^ have recentlj" shown that in seven dogs rendered 
hypertensive by Goldblatt’s technic, pexis between the kidney and omentum or spleen was 
followed by a lowering in blood pressure. The reduction in blood pressure was more 
sustained in dogs with splenic pexis than in those with omental union. 

Ackiiozulcdgment . — Appreciation is hereby made to Dr. S. Milton Rabson of the 
Department of Pathology for his detailed reports on the renal pathology as revealed by 
the biopsy specimens and on the necropsy findings, to Dr. Martin Cohen for his studies 
on the ocular fundi; to Dr. Joseph A. Hj'ams for his urographic and pyelographic investi- 
gations ; and to Drs. D. J. Dolan, D. S. Likely, I. S. Wright, and H. J. Wiener for their 
cooperation in the selection of the patients. 
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From the clinical and pathologic points of view melanomata are among the 
most important of any malignant tumors, affecting persons of all ages. They 
are one of the most malignant growths and the results obtained from treating 
them are generally known as far from satisfactor)^. Therefore, a special study 
of treatment of these lesions with more favorable outcome seems justifiable. 

This is a study and analysis of a group of malignant melanotic tumors 
treated by surgery and showing the results of such treatment over various 
periods ranging from a few months to 13 years. While the number of cases 
analyzed is comparatively small, the end-results, where radical surgery has 
been employed, compare very favoi'ably with results in treating other types of 
nonmelanotic malignant tumors. 

The Term Melanoma . — According to scientific records, obviously, Hip- 
pocrates mentioned the appearance of melanoma first, but one may safely as- 
sume that others noted it before* him because of its characteristic color and 
course. 

F. Muller gave this type of tumor the name of “carcinoma melanodes,” and 
the term melanoma was first used by Carswell, in 1836, and by Virchow.^ In 
this paper melanoma is used as a term applying only to essentially malignant 
tumors. 

Pigmented Naeviis . — According to Kumer," 32 per cent of melanomata 
derive from a naevus (naevo carcinoma) ; therefore, a brief review of the origin, 
])igment formation, and known causes of malignant degeneration of this type of 
lesion is desirable. 

The pigmented naevus is characterized by the presence of naevus cells in 
the corium which are more or less pigmented. Soldan,’’ 40 years ago. dis- 
closed the nervous origin of the naevus clearly and convincingly. His work 
remained unnoticed until Masson,^ 27 years later, identified his discovery and 
supported it with his own research. They demonstrated, without any doulit, 
that the naevi are the neuroma of the tactile end-apparatus (Wagner-Meissner 
and Merkel -Ranvier). The valuable research of SoldaiF and Masson,"* was 
confirmed by Foot.® 

Laidlaw" drew a philogenetic parallel between the human and animal world, 
jiointing out that, “the pigmented hairy mole appears to be a link or transition 
from pigmented tactile organs of the reptilian type to the hairy tactile organs 

* Read before the Third International Cancer Congress, Atlantic City, N. J., Sep- 
tember II, 1939 Submitted for publication February 9, 1940 
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of the mammalian type.” Would this be the reversion to ancestral chai'acter- 
istics (atavism) like the development of supernumerary breasts^ in the milk- 
line or at atypical locations ; normally observed only in animals ? 

The formation of melanin pigment is probabl}'^ a specific function of the 
basal cell layer of the rete malpighii. Melanin is supposed to be a pyrocatechol 
derivative closely allied to adrenalin. In animals, the mouth is often pigmented 
plmiologically (for example, in dogs and cats). In human beings, pigmen- 
tation may be observed in the mouth in Addison's disease, lymphogranulo- 
matosis, pediculosis, pernicious anemia, and malaria. 



Fig. 1. — Photograph of a lesion in which repeated injury by shav- 
ing was most likely the inciting factor for the development of this 
malignant melanoma in a pigmented naevus. Wide local e.xcision was 
performed. Patient is alive and well now for fovir years. 

Etiology . — A melanoma often develops insidiously from a brown, black or 
bluish pigmented spot. Frequently, however, the wild proliferation of cells 
takes place after irritation or trauma, even from the unpigmented end-organs 
of the peripheral sensory nerves.^ Repeated irritation over a period of years 
or following a single injury may be the cause, even in the very common mole 
with or without hair. The Cohnheim theory supposed that the pigmented 
mole harbors cells that are “sleepers” and after being irritated become actively 
growing melanoma. The cause may be friction by a corset on the back, or by 
the shoe in the nail bed (melanotic whitlow of Hutchinson), on the face after 
being cut by a razor (Fig. i) ; even injection through a pigmented mole as 
in one of our cases seems to be the inciting cause. 
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Tieche^® described a blue or bluish-black congenital macule located on the 
face, which is considered a persistent mongolian spot. The development of 
melanoma has occasional!}^ been observed from this lesion. Infection of the 
surrounding skin areas of the naevus may be the irritating factor. The in- 
judicious use of the electric needle (Fig. 2) in treating naevi was the most 



Fig 2. — Hosp. No. J. 795: Photograph of a nonpigmented melanoma 
with axillary metastases, de\ eloping from a pigmented papillary naevus 
due to repeated irritation by electric needle. The treatment consisted of 
weekly desiccation over a period of ii months. Female, age 36, died with 
general metastases in five months. 


probable originator of melanoma in five of our cases (4.3 per cent), and in 
10 per cent of the cases reported by Adair.^^ One of our patients used a 
corn-plaster on a congenital pigmented mole, giving rise to the development of 
melanoma. Trauma seemed to be the etiologic factor in 28 (25 per cent) of our 
cases. Daland and Holmes'*® found it in 24.8 per cent. 

According to F. C. Lee,*- Anglo-Egyptian Negroes have 100 times as many 
melanomata as American Negroes.*® The reason, he ascribes, is that the wear- 
ing of shoes by the latter pi-events the direct irritation of rough roads and 
thorns. Parkes- W eber*"* reported a newborn baby who died of liver metastases 
of melanoma, whose mother died, after giving birth, of generalized melanosis. 
He supposed that the metastasis occurred during the intra-uterine life through 
the placenta. The pigmented areas of xeroderma pigmentosum may give rise 
to melanomata, as was also observed in one of our cases. 

Pathologic Classification . — From the clinical point of view melanomata have 
been classified as follows*® : 
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(1) Naevus giving evidence of inci*ease in size or in dai-kening of pig- 
mentation. 

(2) Melanoma showing well-developed tumor in local lesion. 

(3) j\'Ielanoina with involvement of regional lymph nodes. 

(4) Generalized melanoma — ^melanosis. 

All of our cases were of Groups 2, 3 and 4. 

Age Distribufion . — The youngest patient with melanoma in our series was 
a 15-month-old girl, then a five-year-old boy. The oldest was a man of 78 
years. Among the remaining patients there seems to be a fairly even distribu- 
tion of melanomata between the ages of 20 to 70 years in both sexes. The 
most frequent occurrence was observed between the ages of 45 and 60, in which 
group 38 per cent of our patients were found. Table I shows the distribution 
of our 1 17 patients according to age: 


Table I 

AGE DISTRIBUTION' 

Years of age i-io 10-20 20-30 30-40 40-50 50-60 60-70 70-80 

No. of patients 2 8 19 20 23 29 13 3 


The average age according to Hintze^® is 47.7 years for males and 54.7 for 
females. Darier^' states it to be 54.4 years for both sexes, while Butterwoth 
and Klauder^^ found it to be 49 years. Daland and Holmes^® found their 
greatest number of cases in the sixth decade. 

Statistics seem to indicate that women are affected somewhat more fre- 
quently. 

Anatomic Distribution . — jMelanomata may develop anywhere in the skin 
or, rarely, in mucous membrane. According to the analysis of our cases they 
are most common on the head (40 per cent), lower extremities (26 per cent), 
and upper extremities (15 per cent). According to the available computed 
figures, from the literature, melanomata are observed most frequently at the 
extremities C40.3 per cent; upper, 10.9 per cent; lower, 29.4 per cent). Prop- 
erly speaking, the head lesions are the most frequent (35.1 per cent) — with 
the eye, 41 per cent, considered as one unit against four extremities. The 
remaining 24.3 per cent are scattered all over the rest of the body. 

Melanomata have rarely been primarily observed at locations other than 
their usual appearance on the tegument. Peters reported five cases of mel- 
anoma observed in the male urethra. There have been fewer than 100 cases of 
melanoma of the rectum reported (Chisholm-^). Lence”- collected 43 cases 
of primary melanoma of the central nervous system, in addition to one case 
of his own, also ii cases in the biliar}^ tract, and 39 cases in the oral cavity. 
They are seldom found in the nasal cavity, esophagus, or intestines. Tuezek-* 
and Goldzieher-'^ have described bilateral primary melanomata of the supra- 
renal glands. 

Modes of Spread . — After the malignant changes have occurred in the tumor, 
they infiltrate the surrounding tissues, spreading first by direct extension. 
Handley-^' demonstrated the involvement of the lymphatic channels, which 
may result in the formation of numerous subcutaneous nodules proximally 
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or toward the periphery from the original growth. The tumor cells reach the 
regional lymph nodes through the skin lymphatics, causing their enlargement. 
It is rare to observe fungating lymph nodes because death occurs as the result 
of general metastases before this may happen. Pigmentation is often marked 
in the metastatic lymph nodes, even where the original lesion contained little 
or no pigment. The tumor gradually invades the capillaries of the invaded 
nodes, ruptures the blood vessels, and makes way for the invasion of the 



Fio. 3 — Roentgenogram showing metastasis to the low’er jaw' from a malig- 
nant melanoma of the toe, w'hich was cauterized, then excised b> a chiropodist, 
later treated by an electric needle. Excision and resection of^ involved in- 
guinal l>mph nodes did not anest the disease. Patient died three months 
later. 

blood stream by the melanotic cells, which results in generalized metastases. 
Blood stream invasion may also occur directly. 

Alctasfases — The Principal Organs Involved. — Among our cases, involve- 
ment of the regional lymph nodes at the time of the first examination was noted 
in 31 cases (27.4 per cent). Diffuse local, multiple involvement of the skin 
was present in two cases, and there were recurrent lesions in ten. Generalized 
metastases were observed in it cases, and these were considered inoperable 
(10 per cent). 
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Among Adaii-’s^^ 400 cases there were 245 recurrent lesions, of which 141 
were far advanced ; he found only 26 per cent (that is, 105 cases) with primary 
tumors in operable condition. 

According to Geschickter and Copeland,-® bone metastases have been ob- 
served in only 1.07 per cent, which is about the same incidence as among our 
cases where we found only one metastasis of the lower jaw (see Fig. 3). This 
incidence, however, is possibl}^ higher (Daland"*®). 

Metastases usually appear in the regional lymph nodes of the drainage area. 
Lymph node metastases may occur early or it may appear only after the dis- 
ease has become generalized. In genei'alized melanoma all organs may be in- 
volved. Diffuse and distant skin metastases are observed which vary in their 
course. Spontaneous regression"*® or sudden arrest of the evolution has been 
observed, which again may flare up with rapid growth. The liver is frequently 
invaded. The lungs, brain, heart, intestine, and the whole lymphatic system 
have been found involved. 

Metastasis in the majority of cases appears within from six months to two 
years after the original tumor was noticed. It may, however, develop years 
after the original lesion has been removed or left untreated. In some cases , 
the growth is slow and metastasis occurs late — in exceptional cases as late as 
from five to 15 years. Late, distant metastases are seen most often in the 
melanomata of the eye."*® General metastases developed 27 years after opera- 
tion in a case described by Balcerek.-” 

Symptomatology . — The first signs of the malignant proliferation are vari- 
able, It is common to observe that a hitherto symptomless naevus feels to the 
patient irritated, inflamed, and it may itch or even hurt slightly. It may ooze, 
weep or bleed, or adhere to the clothing. It increases in size, becomes more 
prominent, raised, and turgescent. A black spot may appear in the middle or 
at the periphery of the dark pigmented area (Fig. i ) . The soft, cellular naevus 
becomes resistant, infiltrated, and firm. These changes are usually slow, taking 
several months; they are rapid only if irritation or trauma (especially if re- 
peated) is the inciting factor. 

Occasionally the original region is surrounded by small metastatic nodules 
which may be felt rather than seen. The lesion soon ulcerates, and becomes 
partly covered with a scab ; it has the tendency to fungate and bleed easily. It 
is vegetant, gray-rose or dark red, and may be mistaken for a pyogenic granu- 
loma. Regional lymph nodes are invariabl}'- enlarged after the disease ad- 
vances. There can be no rule as to the time which has elapsed since the 
original lesion appeared. There seems to be no direct relation between the 
size of the tumor and the appearance of involved regional lymph nodes, which 
may occur earlier if ulceration has developed. General metastases may rarely 
occur simultaneous!}^ with regional lymph node involvement. 

Melanuria, according to Kumer,^ Avas present in 28 per cent of his cases. 
This may occur more often in the advanced lesions. The urine usually turns 
a darkei color after standing in air, after the secreted melanogen becomes 
oxidized. Rarely, the urine is black from the secreted melanin. 
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There are some instances where the malignant degeneration of the pig- 
mented mole is indicated by the enlargement of the regional lymph nodes/^ 
and in some cases the original lesion may be so insignificant that it may not be 
detected even by careful investigation. 

Time When Patients Apply for Treatment. — Less than lo per cent of our 
patients came within one month following the first sign of malignant degenera- 
tion. The average time was eight months, which may be considered an unnec- 
essary delay of six months, caused by lack of information or by fear. 

Sice of Melanomata. — Among our patients, at the time of applying for 
treatment, the size of the melanomata varied from 2 Mm. to ii cm. in diameter. 
About 15 per cent of them had lesions measuring less than i cm. in diameter. 
The majority had lesions of from 1.5 to 2 cm. (55 per cent) ; the remaining 30 
per cent had lesions averaging 3.5 cm. in diameter. No direct relation between 
the size of the lesion and regional lymph node involvement or general metas- 
tases could be established with any accuracy. 

Clinical Types of Melanoma. — Usually, a melanoma is a flat or nodular, 
papillary, warty, raised lesion, but it may be a pedunculated, ulcerated, and less 
frequently a subcutaneous nodular lesion. It may be associated with neuro- 
fibromatosis or xeroderma pigmentosum. As has been mentioned, lymph 
node involvement may be the first symptom. Melanoma appears singly, and 
is seldom multiple. 

Prognosis. — Melanoma is invariably fatal if not controlled by surgery or, 
possibly, by irradiation. It is not yet possible to depend entirely on the micro- 
scopic picture of the lesion regarding prognosis. General metastases occur 
more rapidly from an irritated lesion than from an untreated one. Some may 
live with untreated lesions for years, but the average duration of life is between 
one and one-half and three years. Younger people seem to die of the disease 
more quickly than do the more elderly. 

A great number of patients who survive the five-year period develop re- 
currences later, and, according to Wilbur and Hartman,-® all patients with 
melanoma of the eye die of general metastases (liver) if no other cause of 
death intervenes. One of our patients died six and one-half years after the 
operation, and one after ii years from generalized melanoma. 

Some recurrent lesions, however, ma}"^ also be controlled and arrested by 
extensive radical surgery. Daland and Holmes^® reported a patient with 
recurrent, diffuse, nonpigmented melanoma with inguinal lymph node involve- 
ment who, after the resection of the diffusely recurrent nodules of the thigh and 
leg, was well for six and one-half )"ears. 

Prophylactic Treatment. — Though the results obtained by surgery are en- 
couraging, it seems to be equally important to prevent improper treatment or 
irritation of pigmented lesions. Collaboration between the public, practitioners, 
and surgeons is desirable with a view to eliminating those pigmented areas 
which may undergo malignant degeneration. 

Beauty parlors, chiropodists, etc., need to be warned about the possible 
consequences of insufficient treatment of the dark pigmented moles. It is 
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advisable to excise or coagulate those darkly pigmented naevi which are sub- 
jected to irritation (for example, by shoes, clothing, combing,_ and shaving). 
It is important to avoid the use of chemical irritations— caustics and electric 
methods which do not destroy the lesion in its entire extent. 


Fig. 4 A 


Fig. 4 B 



Fig. 4 C Fig. 5 


Fig. 4 A. — I’aticnt a 15-year-oId girl; Malignant melanoma of three 
months’ duration developing in a congenital naevus. Two months after local 
e.Kcision axillary lymph node dissection was performed. Several nodes were 
involved. 

Fig. 4 B. — Local recurrence in ten months. Operative scar indicating 
previous excision and lymph node dissection in the axilla. 

Fig. 4 C. — Good functional result after radical breast amputation for re- 
currence. Operative scar at the side of the chest indicates an eicctrosurgical 
excision for a third recurrence three months after radical operation. Prompt 
radical operation at the first intervention probably would have prevented re- 
peated recurrences. Patient is well after one and a half years. 

Fig. 5. — Path. No. S. C. 79660: Photomicrograph of tumor showing cells 
in distinct groups. Hyperchroraatism and anaplasia. Dark brown pigment in 
many cells. (X570) 


Pigmented moles occur at an average number of 20 on the body of each 
individual (Block®) ; therefore, it is easy to see how frequently intervention 
may be abused. 

Especially dangerous, clinically, are the black, glistening or deeply pig- 
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nientecl moles ; however, there are observations of numerous darkly pigmented 
moles which have been quiescent for an entire lifetime. 

Surgical Treatment . — The generail)' accepted treatment is surgical. Early, 
radical excision alone gives satisfactory results at present, but dissection of 
the regional lymph nodes, even if there are none palpable nor enlarged, is ad- 
vocated. In a melanoma of the breast of a 15-year-old female (Fig. 4 A), 
in whom, in spite of the fact that there were no palpable or axillary lymph 
nodes, dissection was performed, but pathologic examination showed second- 
ary involvement with heavy pigmentation (Fig. 5). Although, one year later 
(Fig. 4 B), and, again, 18 months later, local recurrences developed. Re- 
moval of the breast, and wide excision of recurrent nodules, was undertaken. 
The patient has been well for the past 18 months (Fig. 4 C) . Local recurrence 
may be more effectively controlled when there has been a previous lymph node 
dissection. 

Administration of Coley’s serum is disappointing, as is the use of col- 
loidal lead (Adair^^). Amadon-® and Adair^’^ condemned electrocoagulation, 
but Pf haler and the French school'^** rely entirel}' upon it. At the Radiumhem- 
met in Stockholm, electrosurgery is recommended, followed by irradiation."*^ 
Recent literature advocates electrosurgery as the most effective method to treat 
local lesions. 

In our opinion, wide, radical excision of the primary lesion with the under- 
13'ing fascia and surrounding subcutaneous tissues including its lymphatic area, 
followed by regional lymph node dissection, is the choice of treatment. If 
biopsy is necessary to establish the diagnosis, it should preferably be accom- 
plished by an electric loop, followed by coagulation of the lesion, in order to 
prevent dissemination. 

Amputation is advocated in melanomata of the fingers, toes and foot, if 
lesion is on the heel (Fig. 6), for anatomic reasons where the connective tissue 
bands going from the skin perpendicularly to the underlying bone form closed 
spaces filled with fat tissue. This arrangement directs any inflammatory 
process or new growth formation toward the periosteum. The same thing 
happens in cases of pyogenic infection of the fingers, especially on the Amlar 
surface. The infection, if not drained, generally involves the tendon sheath, 
periosteum and bone. Therefore, melanomata of the fingers, toes and heels, 
presumably, can be effective!}' eradicated only by amputation followed by 
regional lymph node dissection. 

Among the reported cases, amputation was performed in six instances fol- 
lowed by inguinal lymph node dissection, in which involvement was found in 
three cases. Of the 25 cases reported by Williams^*^ (including eight non- 
pigmented melanomata) the only one which survived had had amputation per- 
formed. 

Regional lymph node dissection appears to be indicated especially in lesions 
of the extremities (particularly the foot) where constant irritation seems to 
predispose to earlier lymph node involvement. Melanomata of the face would 
seem to have, therefore, a better prognosis, as they are treated earlier and are 
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less subject to trauma, which may dela)’ regional lymph node involvement. 
Daland and Holmes'^'" reported three cases surviving the five-year period ; after 
the involved regional metastatic lymph nodes were dissected. Table II shows 
an analysis of our 24 cases with lymph node dissection : 





Fig. 6 . — Photogtaph of a malignant melanoma of the right heel of two 
years’ duration. Previous cauterization. Excision the high frequency 
current, followed by inguinal lymph node dissection failed to arrest the dis- 
ease. Si.x months later, recurrent nodules were excised from the leg, 
then from the thigh. This patient, male, age 56, died one year after the 
operation. Lived three years with the lesion. Amputation might have 
been a life-saving procedure. 


Table II 

ANALYSIS OF 24 CASES WHICH HAD REGIONAL LYMPH NODE DISSECTION 


i6 cases with involved lymph nodes 62.5 per cent 

8 cases with hyperplasia 37.5 per cent 


SURVIVAL AFTER LYMPH NODE DISSECTION WITH INVOLVED NODES 
2 cases — No follow-up 

6 cases* — Died after average period of 2 years 
t case — Died after 6}^ years 

7 cases — Alive (2, for 6 months; I, for 2 years; i, for 3 years; t, for s years; i, for 9 

years; and i , for i r years) 


* Advanced lesions. 


survival OF CASES WITH HYPERPLASIA 


1 case — No follow-up 

t case — Recurrence 2 years later 

4 cases — Died (i, after 10 months; i, after i year and 10 months; i, after 2)4 years; and 
I after 6]^ years) 

2 cases — Aliv'e (i, after 8 months; and i. after 3 years) 


To prevent local recurrences, more radical surgery, according to the 
principles of Handley-" and Pringle, sterns to be justified. This consists of 
a Avide dissection of the lymph channels, not only around the lesion but also 
up to the nearest lymphatic nodes. The skin is reflected on each side between 
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the lesion and corresponding regional lymph nodes, and the subcutaneous tis- 
sue removed with the subcutaneous fascia in one continuous strip. A specimen 
(melanoma of the upper arm, obtained from an operation in accordance with 
this principle), is shown in Figures / A and B. With such a method, Pringle 
operated upon two cases — one, a woman with axillary lymph node involve- 
ment, who has been well for 38 years ; and the other, a man with inguinal 
lymph node involvement, who has been well for 30 years. He further stated 
that these two were the only cases he had ever operated upon. How much the 



A B 

Fig. 7 A. — Photograph of a majignant melanoma of the right upper arm, 
with axillary lymph node involvement, which developed in a naevu'5. First 
sign one year previously. 

B.— Gross specimen removed by wide incision, with ^ surrounding sub- 
cutaneous fat tissue ad fascia, block dissection of lymphatics from lesion to 
axilla, and axillary lymph node dissection. One lymph node showed involve- 
ment (with heavy pigmentation). 

In this advanced lesion even such a radical operation failed to arrest the 
disease. Patient died one year later of pulmonary involvement. 

more radical approach will improve the result can be answered only in the 
future, after more experience and follow-up observation. 

Roentgen Ray and Radium Therapy. — According to Adair,^^ irradiation is 
of questionable value, and StewarF^ states that only 2 per cent of melanomata 
have some degree of radiosensitivity. Darier even states that roentgen ray 
and radium treatment is harmful. Francis Carter Wood expresses his belief 
in its inefBcac}^ Meland^'"’ states that roentgenotherapy may destroy the local 
lesion but that all the patients die of general metastases. Holfelder^® treated 
18 patients, 14 per cent of whom had previously been operated upon, and 40 
per cent died within the first year. ChaouW (using daily doses of 300 to 
500 r to a total of 8 to 15,000 r) treated 14 cases, and failed in only two in- 
stances. However, onl}’^ one case survived four years, and the majority less 
than one year. jMcEuen^® reported two cases out of six, well over five years 
after radiotherapy. 
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We may conclude that irradiation under the present technic is not recom- 
mended as the sole treatment of melanomata, although one may conceive that 
early, localized lesions may be destroyed with heavy radiation, which of course 
may be more conveniently excised radically ivith lietter ultimate and cosmetic 
results. 

Analysis of Available Material . — There were ii/ cases available for study 
from the records of the Skin and Cancer Unit of the New York Post-Graduate 
Hospital. In these cases the clinical diagnosis of melanoma was made. Of 
this series, only 8i have been verified by pathologic examination. 

Six cases were admitted with general metastases for palliative treatment. 
In these cases onl}^ biopsies were taken. 

Operations were performed upon 75 patients. 

There was no operative mortality. Among these 75 cases, there were 15 
patients woh did not return for follow-up examinations. The analysis of these 
cases is shown in Table III : 


Table III 

analysis of 81 HOSPITALIZED P.ATIENTS 

Total No. of patients admitted to hospital 8l 

Inoperable, biopsy only 

No. patients operated upon 

Operalh'c Cases: 

Postoperative deaths o 

Died Cvith follow-up) 24 

Alive (with follow-up) 36 

No follow-up (lost) 15 

Total 75 


Cases Viiith FoUmi'-Up; 

Alive (after from 3 months to 13 years) 36 

Dead (after from 6 months to 1 1 years) 24 

Total 60 


GROUP A. TIME-PERIOD OF POSTOPERATIVE FOLLOW-UP OF 36 PATIENTS 

FREE OF RECURRENCE OR METASTASIS 


5— 

3 

months: 

Toe. ear, cheek, foot, forehead 

5 

6 

months: 

Breast, arm, temporal region, 2 on the foot 

5— 

I 

year: 

2 foot, back, 2 eye 

7 — ■ 


years: 

3 cheek, scalp, 2 arm, foot 

I — 

^‘A years; 

Toe 

3— - 

3 

years: 

Forehead, foot, arm 

I — 

A A years: 

Arm 

I — 

5 

years : 

Forehead 

2 — 

8 

years; 

Cheek, back 

X — 

9 

years: 

Forehead 

2 — 

10 

years: 

Arm 

I — 

11 

years; 

Lip 

I — 

12 

years: 

Arm 

I — 

13 

years; 

Arm 


6 

75 92-5% 


Summary of the above. Head, i6 cases j extremities, i6 cases; elsewhere, 
four cases. ' 
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GROUP B. TIME-INTERVALS BETWEEN OPERATION AND DEATH OF 24 

PATIENTS WHO DIED OF THE DISEASE 

I died in 6 months 
I ” ” 9 months 

I ” ” I year 

3 ” ” ijd years 

4 ” ” 2 years 

6 ” ” 2}^ years 

3 ” ” 3 years 

I ” ” 4 years 

I ” ” 414 years 

I . ” ” 434 years 

I ” ” 6}4 years 

I ” ” II years 

GROUP C.— CASES FOLLOWED FIVE YEARS OR MORE, INCLUDING FIVE 
CASES WHICH WERE NOT TRACED AS ASSUMED DEATHS 


Postoperative deaths o 

Known deaths . 10 

Assumed deaths (cases lost) . S 

Well without recurrence . . -9 

Lived with recurrence, until death 6)4 and il years after operation 2 


Total 26 

S-year survival — 42.3% 
lo-year survival — 19 2% 

These statistics are given with the lost (not followed-up) five cases which 
are considered as dead. 

None of our cases lived free of disease over the five-year period having 
nielanomata on the foot. In one case it was on the toe, which was amputated 
after a recurrent lesion, but the patient died ii years later. Therefore, ac- 
cording to our small series of cases, we may reaffirm our previous' statement 
that these malignant pigmented lesions arc more benign in their clinical course 
on the head than when situated on areas such as the foot, where the}'^ are sub- 
jected to more trauma. 

Among the patients in Group C, five had regional lymph node dissection ; 
three of these five have survived for eight, nine and ii years, respectively, 
with no evidence of disease, in spite of the fact that the regional lymph nodes 
were secondarily involved. 

Five patients have been well for over ten years (one each for 13, 12, and 
II years, and two for ten years), one for nine years, two for eight years, and 
one for over five years. One died from general metastases ii years after 
operation, following a S3Tnptomless period of eight years, and another died 
suddenly with general metastases after six and one-half years. 

Statistics from Other Authors. — Darier^^ reported 43 cases, with follow-up 
on 23 of them. He employed electrosurgery, and had nine patients living for 
periods ranging from one to 12 years after operation. IMiescher and Schurch^® 
reported on 41 cases of nielanomata on the head and extremities, treated by 
surgeiy and electrosurgery, and stated that 19 patients survived for periods 
varying from one to ii jears after operation (Table IV). 
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Table IV 

SUMMARY OR CASES REPORTED BY OTHER AUTHORS WITH 
DEFINITE ARREST OF THE DISEASE FOR FIVE YEARS OR LONGER 


Surviv’al Per- Per- 

— — centage centage 



No. of 

Location 

Kind of 

No. of 


of s-Year 

over 

Reported by 

Cases 

of Lesion 

Therapy 

Cases 

Time 

Arrest 

10 Years 

Adair" 

70 

Head, body and 
extremities 

Surgery 

23 

5 yrs- 

33 


Affleck^'’ 

170 

Head, body and 
extremities 

Surgerj' 

20 

s yrs. 

II . I 


Bloodgood^’ 

200 

Head, body and 
extremities 

Surgery 

I 

s yrs. 

O.S 


Daland and Holmes'®. 

82 

Eye, head, body, 
and extremities 

Surgery 

15 

s yrs. 

18.3 


de Cholnoky 

26 

Eye, head, body, 
and extremities, 
except eye 

Surgery 

II 

5 

5 yrs. 

10 yrs. 

42.3 

19.2 

Gleave*” 

18 

Eye 

Surgery 

9 

5 

S yrs. 
15-19 yrs. 

50 

27 

Hintze'® 

5+ 

Head, body and 
and extremities 

Surgery 
and x-ray 

15 

5 

5 yrs. 

13 yrs. 

27 

9.2 

Meland®'' 

50 

Head, body and 
extremities 

Surgerj’ 

9 

5 yrs. 

18 


Scharnagel" 

70 

Head, body and 
extremities 

Electro- 
surgery 
and x-ray 

27 

3 yrs. 

39 


Scott': 

Total 

53* 

793 

Head, body and 
e.xtremities 

Electro- 

cautery 

II 

156 

s yrs. 

37.9 



Average per cent of five-year arrest 19.2 


Differential Diagnosis . — Differentiation of melanoma from epithelioma is 
not difficult if pigmentation is present. The classic symptoms are well known. 
However, as Ewing has pointed out, there are pigmented epithelial tumors that 
are not identical with melanomata, and it is sometimes difficult to distinguish 
between them. These lesions are the pigmented epithelial papillomata, pig- 
mented basal cell tumors, pigmented carcinoma in xeroderma pigmentosum. 

Ulceration of the nail bed should be regarded with suspicion, especially 
above the age of 40, according to Womack.^^ 

Ulcerated hemangiomata, warts, frequently granulation tissue, and above 
all pyogenic granuloma may closely simulate rapidly growing melanoma of the 
skin and mucous membrane. According to jMacKee and Cipollaro,'^^ the 
pyogenic granulomata, sometimes dry but mostly with mucopurulent exudate 
present, are soft (boggy), of various shades of red, often encrusted, and vary 
in diameter from 2 IMm. to i cm. They bleed readily and may be pedunculated. 
Melanomata grow relatively slowly; they are firmer, and discharge only if 
ulceration is present. Often, there is a history of an antecedent naevus with 
more or less pigmentation. 

Histologic examination should confirm the diagnosis. 

Nonpigincnfed Melanomata . — ^These are only rarely diagnosed clinically (3 
per cent of our cases). The absence of pigment may be explained by their 
rapid growth— with bad prognosis. These melanomata are observed in pa- 
tients past middle life. More than 50 per cent of them are at the lower extremi- 
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ties. Horwitz/^ among his 49 cases, found that their life average was t8.8 
months, and that the postoperative arrest in 10 per cent of his cases ranged 
from two weeks to six and one-half years. Of his cases, 80 per cent died in 
from seven to 25 months (average, 16.8 months) when only irradiation was 
resorted to (six cases). Of eight cases, in which surgical excision was followed 



Fig. S. — Path. No. S. C. 18683: Photomicrograph of a nonpigmented melanoma beneath 
skin of sole of foot. Female, age 68. Duration one year. (X250) 


by roentgen ray and radium therapy, three were alive (for two years and ii 
months, three years and eight months, and five years and nine months after 
operation) . 

Among our cases, there was a 55-year-old female with a nonpigmented 
melanoma. In this case, after amputation had been refused, 30 superficial, 
recurrent lesions were removed by an electric loop, at nine different intervals. 
The duration of the disease from beginning to end was three years. Only 
after two years was a lesion noted at the popliteal region, followed by others 
along the lymphatic path at the middle of the thigh within six weeks. The 
inguinal lymph nodes were involved for only a few months before the disease 
became generalized. Apparently, the tumor was spreading through the 
lymphatics of the subcutaneous tissues, and it could be clearly observed, clini- 
cally, that its propagation followed the lymphatics before the disease became 
generalized. 
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The study of this case and others suggest that amputation might have 
been a life-saving procedure. 

SUMMARY AND CONCLUSIONS 

Melanomata are pigmented or nonpigmented tumors of the skin and 
mucous membrane, supposedly of nervous origin. These extremely malignant 
lesions frequently arise from pigmented moles. They are observed at all ages, 
but predominantly between 45 and 60 years, and in both sexes. 

Trauma and chronic irritation are evident in their development, as etio- 
logic factors, in 25 per cent of cases. Lack of information is responsible for 
the fact that patients apply for late treatment. In the majority of cases there 
is an average of six months’ delay. Since we are dealing with a superficial 
lesion that is easily discoverable, this dangerous delay could be prevented by 
disseminating information to the laity. Prophylactic treatment is advocated. 

A clinical study and analysis of 117 cases of malignant melanoma are re- 
ported. Modes of spread, metastasis, symptomatology and prognosis are dis- 
cussed. 

Roentgen ray and radium therapy may destroy a local lesion, but authenti- 
cated cures under this treatment are rare ; therefore, in operable cases it is not 
recommended in its present form. 

In destroying the local lesion, electrocoagulation followed by lymph node 
dissection may be a desirable procedure. 

In our opinion, radical surgery is the treatment of choice, and should consist 
of wide local excision including surrounding subcutaneous fat tissue and under- 
lying fascia, followed by regional lymph node dissection. More radical inter- 
vention, consisting of removal of the lymphatic vessels in the subcutaneous fat 
tissues around the lesion and between the lesion and the regional lymph nodes, 
may also be desirable in irritated lesions. Amputation of the fingers, toes, and 
foot is advocated for anatomic reasons. This may give us improvement of the 
percentage of ‘Tve-year arrest,” which to-day occurs in about one-third of the 
cases. The author’s statistics of a relatively small number of cases show five- 
year arrest in 42.3 per cent, and ten-year arrest in 19.2 per cent of the cases; 
not including the cases untraced which are reported as deaths. In the New 
York Skin and Cancer Unit of the New York Post-Graduate Hospital, the 
tendency is to undertake radical surgery in treating melanomata. 

The author wishes to acknowledge the kind cooperation of Dr. D. S. D. Jessup, 
Associate Consulting Pathologist of the New York Post-Graduate Hospital, who not 
onb-- reviewed the slides of the cases studied but also gave many valuable suggestions 
in the preparation of this paper. 

Discussion. Dr. D. S. D. Jessup (New York) : There are some features 
of the pathology of melanotic tumors which are in contrast to the course pur- 
sued by other malignant tumors: 

( I ) The small and often insignificant size of the primary growth : One of 
our last treated cases had a tumor of short duration, i cm. in size, on the toe 
which had already metastasized to the inguinal nodes. Another ’tumor, 3x5 
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Mni., under the nail bed of a finger, present for two months, showed invasion 
of the axillary nodes. 

(2) The relatively benign appearance of the tumor cells in many mela- 
nomata : There are very few if any mitoses, anaplasia is absent, and in bleached 
sections, after removal of the pigment, the tumor appears relatively benign 
compared to what we are accustomed to see in metastasizing carcinoma or ana- 
plastic sarcoma. 

(3) In the metastases, we often find mere streaks of pigment in small cells 
as the only indication that the tumor is spreading from its primary site. 

(4) Naevocarcinoma : While many believe that a large percentage of mela- 
nocarcinomata develop from pigmented naevi, it has been very seldom that we 
have been able to find traces of naevus cells alongside the developing melano- 
carcinoma. There is often the history of a pigmented birthmark but many 
of the deeply pigmented flat growths contain no naevus cells and show only 
pigmented cells in the corium. Where such pigment is deep in the corium 
we have the blue naevus, and if it is in the sacral region, the luongolian spot. 
Such pigmented areas ma}'’ develop into melanocarcinoma, but we have followed 
many of the cases for years after removal of the tumor and they have shown 
no tendency to recurrence or spread. There does not seem to be any distin- 
guishing feature in these flat melanomata which enables us to say whether they 
are potentially malignant. We see remains of flat melanomata alongside of 
more recent melanocarcinoma developing in the melanomatic bed, and we can- 
not differentiate the remains of the original growth from the clinically benign 
melanomata which have been treated by simple excision, and followed for years. 

(5) Treatment: In following these treated cases for years, we have been 
impressed by the fact that surgery proves effective, often for long periods, and 
that regional node block dissections should be employed in the same waj’’ as in 
other forms of metastasizing carcinomata. 
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SMOKING AND THROMBO-ANGIITIS OBLITERANS^' 
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AND 
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OF TIIK UN’IVRRSITY OF CHICAGO, CHICAGO, ILL. 

Tobacco smoking is so frequently associated with acute thrombo-angiitis 
obliterans that it is generally considered an important causative factor of the 
disease. The way smoking acts as a contributing or as an exciting cause is 
not known but it is essential for the success of treatment and the avoidance 
of recurrences that smoking be discontinued. Recent investigations^ of the 
effect of tobacco upon the blood pressure, pulse rate and skin temperatures 
have demonstrated the same response in patients with thrombo-angiitis 
obliterans as in normal controls. Maddock and Coller^ reported “com- 
paratively analogous changes” from the pharmacologic action of intravenous 
nicotine. Hypersensitivity to tobacco^ is not a factor in thrombo-angiitis 
obliterans and our results'^ with allergy tests did not confirm reports^- ^ of 
increased sensitivity to tobacco. 

Since almost all patients with thrombo-angiitis obliterans are cigarette 
smokers, it seemed to us that the changes in “The Blood in Thrombo-Angiitis 
Obliterans,” which we recently reported,"^ might be the result of smoking. 
The blood changes were found in the acute, active stage of the disease. Not 
only was an excessive amount of tobacco being consumed, but inhalation of 
the smoke was unusually deep and frequent. The present study was made to 
determine the effect of smoking on the arterial and venous blood and the 
apparent physiologic responses.®- No attempt was made to compare 

the various brands of cigarettes or the ingredients of the tobacco. 

Method of Investigation. — All patients were stabilized in bed at room 
temperature for one hour with the body and extremities covered by one sheet. 
Repeated observations were made on the blood pressure, pulse rate, respira- 
tory rate and the skin temperature of the toes and fingers. Arterial blood 
was obtained from the right radial artery and venous blood from the right 
antecubital vein. The methods for collecting and analyzing the blood were 
the same as used in our previous work.’^ 

After the period of stabilization and initial observations, the various pro- 
cedures were followed with and without vascular puncture. Successive 
cigarettes were smoked at 15 minute intervals. 

Results. PcyipJtcvol Skin Tonpcyaturc. In a series of 14 normal con- 
trol patients, the average decline in temperature of the toes was 2.8° C. and 

* Read before the Chicago Surgical Society, November 2, 1939. Submitted for pub- 
lication June 26, 1939. 
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of the fingers 3.9° C. (Table I). With the smoking of successive cigarettes 
the temperatures frequently continued to drop until a level was reached which 
remained unchanged by further smoking, or which, as noted in Chart i, 
returned to the initial level despite the continuation of smoking. In general, 
the most marked reduction in temperature occurred in normal, moderate 
smokers and not in the patients with neurocirculatory disease or in non- 
smokers. 



Time in minutes 

Chart i. — Temperature curves of the fingers and toes of a normal control patient. The average 
temperature of the fingers dropped 6.4° C. after smoking one cigarette but returned to the presmoking 
level despite the continuation of smoking. 

The response to smoking in patients with thrombo-angiitis obliterans 
varied with the stage of the disease and the amount of tobacco still being con- 
sumed. The skin temperature was reduced in 1 1 cases and elevated in eight 
cases. Although maximum declines in the temperature of the toes of i.6° C. 
and of the fingers of 2.6° C. are shown in the table, these more normal 
changes occurred in clinically improved or recovered cases. These patients 
had some vasomotor response with novocain nerve block.^® 

The mechanism of reduction of the peripheral temperature is not entirely 
due to sympathetic control of the peripheral vessels. In Raynaud’s disease, 
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Table I 

CHANGES IN SKIN TEMPERATURES OF FINGERS AND TOES FOLLOWING SMOKING 

Toes Fingers 

No. of 



Cases 

Max. 

Min. 

Average 

Max. 

Min. 

Average 

Normal controls 

Decreased temperatures 
Increased temperatures 

14 

2 

-4.0“ C. 
+0.2° C. 

-0.1° C. 
+0.1° C. 

-2.8° C. 
+0.2° C. 

-6.4° C. 
+0.3° c. 

-0.1° C. 
+0.1° C. 

-3.9° c. 

+0.2° C. 

Peripheral circulatory disease 
Thrombo-Angiitis 
Obliterans: 

Decreased temperatures 
Increased temperatures 

II 

8 

-1.6“ C. 
+1.5° c. 

-0.1° C. 
+0.1° C. 

-0.4° C. 
+0.6° C. 

-2.6° C. 
+0.6° C. 

-0.3° c. 
+0.1° C. 

-0.7° C. 
+0.2° C. 

N onthrombo- Angiitis 
Obliterans: 

Decreased temperatures 
Increased temperatures 

8 

2 

-2.3° c. 
+ 4 - 3 ° C. 

-0.1° C. 
+0.3° C. 

-1.8° C. 
+2.0° C. 

- 4 - 3 ° C. 
+1.1° C. 

-0.3° c. 
+0.1° C. 

-2.6° C. 
+0.5° c. 
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Chart 2.— Temperature curves of the fingers and toes on a patient with Raynaud's disease The 
right upper and both lower extreimtip lyere sympathectomiaed and the left upper Ltremity was unsvm- 
pathcctonuzed. marked reduction of 4.8^ C. in the average temperature of the fingers of the 

sympathcctomizcd right upper extremity after smoking one cigarette. ^ 
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the sympathectomized extremities had an average decline in temperature of 
the fingers of 4.0° C. and of the toes of 1.5° C. (Chart 2) after smoking one 
cigarette. The left upper extremity was unsympathectomized. Smithwick, 
Freeman, and White^'* reported a similar response to adrenalin in sympa- 
thectomized extremities. The peripheral temperature response to smoking is 
due to changes in the circulating blood in addition to the central vasomotor 
control of the blood vessels. 



10 20 30 40 50 60 70 80 90 100 110 120 130 

Time in minutes 


Chart 3 . — Blood pressure and pulse rate curves showing the marked effect of smoking in a normal 
control patient which was accompanied by a 45 ^ per cent increase in oxygenation of the arterial blood. 

Blood Pressure . — In the normal controls, smoking produced an elevation 
in pressure which was proportional to the initial readings and the number of 
cigarettes recentty consumed. Low initial readings were usually obtained 
when smoking had been curtailed or discontinued. These patients showed the 
most marked but temporary elevation to the few cigarettes used in the test 
(Chart 3). High initial S3'stolic pressure (i6o to i8o Mm.Hg.) was occa- 
sionally found in heavy smokers and these patients had little, if any, response 
to the smoking test (Mr. P. Table V). 
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Patients with inactive thrombo-angiitis obliterans reacted in the same way 
as the normal controls (Charts 4 and 5). During the acute stage of the dis- 
ease, all patients had systolic pressure of 115 to 135 Mm.Hg. After 
recovery when heavy smoking was resumed there was a gradual rise in pres- 
sure, and if smoking was not resumed the pressure dropped, in one case from 
125 to 98. The blood pressure level seems to depend upon the adjustment of 
the body to the effects of smoking. It is significant that an acute attack of 



Time in minutes 

Chart 4. — Blood pressure and pulse rate curves of a normal control patient with 2 per cent reduc- 
tion in the o.xygenation of the arterial blood after smoking two cigarettes and onlv i per cent reduction 
•after the fourth cigarette. The blood pressure had returned almost to its presmoking level after the third 
cigarette but the pulse rate remained elevated. 


thrombo-angiitis obliterans, despite heavy smoking, was not accompanied by 
an elevated blood pressure. 

Pulse Rate . — In patients with a normal or low initial pulse rate, smoking 
usually produced a tachycardia. The pulse rate, as a rule, increased with each 
cigarette until a level was reached which was not affected by further smoking. 
In thrombo-angiitis obliterans the pulse rate may be unaffected by smoking 
(Table Y). As a rule the tachycardia disappeared with discontinuance of 
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smoking and as the normal rate was restored, smoking again produced an in- 
crease in the rate. The most marked response in pulse rate occurred among 
the moderate smokers whether normal controls or clinically recovered cases of 
thrombo-angiitis obliterans (Charts 3, 4 , and S). 

Respiratory Rate. — The resting rate was not affected by smoking either in 
the normal controls or in patients with thrombo-angiitis obliterans. The aver- 
age rate was 16 per minute. 

Venous Blood. — In five of the six normal controls, and in all the improved 
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Chart 5 . — Blood pressure and pulse rate curves of a patient with thrombo-angiitis obliterJ^s. With 
the pulse rate unchanged after smoking there was a i per cent reduction in the oxygenation of the arterial 
blood after smoking two cigarettes and 4 V 2 per cent reduction after the third cigarette. 


and recovered cases of thrombo-angiitis obliterans the oxygen saturation of the 
venous blood^® was higher after smoking (Table II). In one patient the 
venous blood contained ii per cent more oxygen following the smoking of two 
cigarettes and 22 per cent more after four cigarettes. In two other cases there 
was a 22 per cent increase in oxygen saturation. We may assume that with 
excessive tobacco consumption the oxygen content of the venous blood may 
nearly reach the level present in the arterial blood. 
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Table II 


CHANGES IN VENOUS BLOOD; OXYGEN AND CARBON DIOXIDE DETERMINATIONS, AND IN PERIPHERAL 

TEMPERATURES AFTER SMOKING 



Before 

Smoking 

Number 

Change in 

Average Change in 


Oi 

Satura- 

of Cigar- 
ettes 

O2 

Saturation 

CO; 

Content 

Peripheral Temp. 


tion 

Smoked 

Percentage 

Vol. % 

Toes 

Fingers 

Normal controls 

Mr. S 

61 . 20% 

2 

+ 8 70% 

-2.79 

-2.6° C. 



87.40% 

2 

+ 4.10% 

+ 1.58 

-3.1° c. 


Mr. V 

56.00%, 

4 

+ 4.93% 

-2.33 

-2.6° c. 

-3.6° C. 

Mr. M 

72.00% 

4 

+ 2.20% 

+i 80 

-2.2° c. 

-1.4° c. 

Mr. J 

30.86% 

4 

-t-14.60% 

—0.36 

0.0° C. 

+0.3° c. 

Mr. 0 

83.16% 

I 

- 5. 59 % 

0.00 

+0.2° C. 

+ 0 . 1 ° C. 

Peripheral circulatory disease 

Thrombo-Angiitis Obliteransf; 







Active cases — smoking. 

Mr. P 

99 . 40% 

4 

— 10 . 00 % 

+ 2. 84 

0.0° C. 

0 . 0 ° C. 

Mr. Nic 

77 - 23%, 

I 

4 

-12.52% 

-20.97% 

+3.33 
+1 . 16 

-1.2° C. 
-1.6° C. 

-t.i° c. 
-2.3° c. 

Mr. Nie 56.19% 

Improved or recovered cases. 

2 

2 

- 3.91%, 

+ 11. 18% 
+22.60% 

— 2 . II 

-3.34 

— 7. 12 




31.00% 

4 

+ 1.0° C. 

-1.3° c. 

Mr. M.* 

61.36%, 

I 

+ 0.79% 

-3.IS 

+ 0 , 8 ° C. 

-2.5° c. 

Mr. S 

83.71% 

4 

+ 1.23% 

-6.54 

-0,8° C. 

- 1 . 7 ° C 

Mr. P 64.65% 

Nonthrombo-Angiitis Obliterans; 

3 

+ 6.85% 

+0.16 

0.0° C. 

- 0 . 6 ° C 

Neurocirculatory. 

Miss K 

65.33% 

4 

+22.67% 

- 3-75 

-0.9° C. 

-0.9° C. 

Senile arteriosclerotic. 

Mr. R 

59 . 37 % 

2 

+ 1 . 13 % 

- 0.15 

-2.5° C. 

1 

p 

0 

P 


* Became ill — nauseated, vomited and coughed. 

t These patients were intensively treated with sodium tetrathionate which is prepared for us experimentally 
and supplied by G. D. Searle and Company of Chicago. 


In three cases of acute thrombo-angiitis obliterans the opposite results were 
obtained. In one, there was 12 per cent reduction in oxygen saturation of 
the venous blood after smoking one cigarette and 21 per cent reduction after 
the fourth cigarette. The almost complete oxygen saturation, which we re- 
ported previously," was present in the superficial venous blood obtained from 
the involved extremity and not from the right antecubital -vein which was 
routinely used in this investigation. The average oxygen saturation before 
smoking was, however, higher than in the other series. These findings could 
be explained by slowing of the peripheral circulation or by interference with 
oxygenation of the arterial blood in the lungs, which reduces the oxygenation 
of the venous blood.^^ 

Arterial Blood . — In four of five normal control patients the oxygen satura- 
tion of the arterial blood was less after smoking than before smoking. In the 
fifth case, increased saturation occurred but this change was accompanied by 
a marked elevation in blood pressure and increase in pulse rate (Chart 3). 
These latter changes may have been compensatory adjustments that caused 
the increased oxygenation. 
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Table III 


CHANGE IN ARTERIAL BLOOD; OXYGEN AND CARBON DIOXIDE DETERMINATIONS, AND IN PERIPHERAL 

TEMPERATURES AFTER SMOKING 



Before 

Smoking 

Number 

Change 

in 

Average Change in 


O2 

Satura- 

of Ciga- 
rettes 

O2 

Saturation 

COj 

Content 

Peripheral Temp. 


tion 

Smoked 

Percentage 

Vol. % 

Toes 

Fingers 

Normal controls 

Dr. K. K... . . . 

91 89% 

4 

+ 4 51% 

-4 30 

-2.9° c. 

-2.1° C. 

Mr. 0 

92 94% 

I 

- 0 86% 

-I 19 

+0.2° C. 

+0.1° C. 

Miss H 

91.37% 

3 

- I 61% 

-0 IS 

-2.6° C. 

-4.3° C. 

Dr. B.* 

96 40% 

1 

3 

— 2 10% 

- I 30% 

+ 0 21 
+0 14 

-3.9° c. 

- 4 - 1 ° C. 

Peripheral circulatory disease 

Thrombo-Angiitis Obliteransf: 






Mr. Nie 

93 .IS% 

2 

- 5 15% 

—0 16 



Mr. B.... . . 

93 07% 

3 

- 2 14% 

-3 50 

-0.3° C. 

-0.6° C. 

Mr. P. (Smoking heavy) , 

9 S.I 9 % 

3 

- 0 33 % 

—4.21 

0.0° C. 

-0.6° C. 

Mr. Bo. 

101.30% 

2 

- 4 40% 

-1. 41 




91 S 2 % 

2 

3 

- I 30% 

- 4 38% 

—0 02 

—2 02 

-0.8° C. 
-0.2° C. 

-1.4° C. 
-1.0° C. 

Mr. R. 

91 45 % 

4 

- 0 50% 

—0 96 

-2.9° C. 

—0.9° C. 


91 91% 

2 

- 2 46% 

+0 81 

-1.3° c. 

-1.3° C. 

Mr. M.* (Not smoking) . 

80 95% 

I 

+JI 17% 

-0 45 

+0 8° C. 

-2.5° C. 

Mr. B. (No smoking for 12 

hrs., see Table V) . . 81 20% 

Nonthrombo-Angiitis Obliterans: 

2 

+ s 90% 

— I 40 

-0.7° C. 

+0.2° C. 

Neurocirculatory. 

Mr. De M.* (Not smoking) 

92 34 % 

2 

+ 3 56% 

— 0 20 

-0.9° C. 

-1.0° C. 

Senile arteriosclerotic. 

Mr. R 

91 64% 

2 

+ 0 32% 

+0 21 

-2.5° C. 

-0.3° C. 


^ Became ill — nauseated, vomited and coughed. 

t These patients were intensively treated with sodium tetrathionate which is prepared for us experi-. 
mentally and supplied by G. D, Searle and Company of Chicago. 


Patients with thrombo-angiitis obliterans showed the most marked reduc- 
tion in the oxygen saturation of the arterial blood. As noted in Table III, 
the oxygenation of the blood was further reduced after successive cigarettes. 
No change occurred in a recovered case of thrombo-angiitis obliterans who 
had a blood pi'essure of 170/86 and who continued to smoke two or more 
packages of cigarettes daily. Two patients with thrombo-angiitis obliterans 
had increased oxygenation after smoking but the initial determinations were 
exceptionally low (80 and 81 per cent). Low oxygen saturation of the arterial 
blood was present in a number of clinically recovered cases of thrombo-angiitis 
obliterans when smoking had been curtailed or discontinued. 

Comment. — Heretofore, the effects of smoking have been considered as in- 
dividual systemic responses without correlating the usual complex protective 
compensator}’^ adjustments which the body is capable of making to changing 
conditions. The physiologic reactions to smoking can be attributed to the 
deficient oxygenation of the arterial blood.^® With smoking, the. diminished 
oxygen supply is transitory in most individuals and rapid compensatory 
changes occur. The amount of tobacco consumed as well as the frequency of 
deep inhalation are probably important factors in the ability of the body to 
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Table IV 

EFFECT OF SMOKING UPON NORMAL CONTROL PATIENTS 

Before 

Smoking After Smoking 


Dr. K. K. — -Moderate smoker. 
Arterial 

Stabilized 

Condition 

Became slightly 

1st 2nd 

Cig. Cig. 

ill and dizzy during third cigare 

3rd 

Cig. 

tte. 

96.40% 

+ 4.51% 

4 th 

Cig. 










47.35% 






— 4.20% 


Pulse rate 

. . 64 

96 

96 

108 

92 

Blood pressure 

104/76 

124/76 

124/76 

136/82 

120/78 

Peripheral temp. (Av.) 






Toes 

. . 31.5° c. 

29.2° C, 

28.6° c. 

28.8° C. 

28,9° c. 

Fingers 

. , . 32 . 5 “ C. 

30.2“ C. 

30.4° c. 

31.5° c. 

32.7° c. 

Dr. B. — Moderately heavy smoker. Became ill after fourth cigarette. 



Arterial 









04. 30% 


95 - 10 % 




— 2.10% 


— 1.30% 




42. 78% 


40.58% 




+ 0.21% 


— 1.99% 

Pulse rate 

82 

76 

90 

90 

90 

Blood pressure 

120/76 

126/82 

132/84 

130/86 

122/80 

Peripheral temp. (Av.) 






Toes 

. . . 33 - 0 “ C. 

29.8“ c. 

29.0° c. 

28.8° C. 

31.6° C. 

Fingers 

. . . 33.6“ C. 

30.5° c. 

30.4“ c. 

31.6“ c. 

34 - 0 ° C. 


make the adjustments. These factors naturally differ in each individual and 
with each type of smoking. Continual failure of systematic responses to com- 
pensate for the decreased oxygen tension in the tissues and internal organs 
may produce metabolic disturbances throughout the body.^" 

In acute cases of thrombo-angiitis obliterans as previously reported by us, 
acapnia may be present. As noted in Table III, the oxygen saturation of the 
arterial blood was reduced as much as 5.15 per cent after smoking only four 
cigarettes. Compensatory adjustments in blood pressure, pulse rate, respira- 
tory rate, red blood counts, acclimates the individual to the reduced oxygen 
supply. Any one or more of these systemic adjustments may be inadequate 
but this is compensated for by greater changes in the others. Tachycardia, 
hypertension, polycythemia, or increased respirations may all contribute in 
supplying sufficient oxygen to the tissues. 

In thrombo-angiitis obliterans a polycythemia was occasionally present in 
the improved or recovered stage of the disease. During the acute stage there 
was usually an anemia which was not amenable to recognized hematopoietic 
stimulants. Although the changes in erythrocyte counts which followed the 
smoking tests were inconstant, the pulse rate and the blood pressure were 
definitely affected by smoking. The efficiency of the compensatory mecha- 
nisms for anoxemia seems to be the determining factor in the development 
of the disease. 

Females, whether smokers or nonsmokers, responded more actively to 
smoking than did males. In all cases thus far examined, there was an active 
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Table V 

Et I ECT or SMOKING UPON PATIENTS WITH THROMBO-ANGIITIS OBLITERANS 
Before 


Smoking 


After Smoking 


Stabilized 

ISt 

end 

3rd 

4 th 

Condition 

Cig. 

Cig. 

Cig. 

Cig. 


Mr. R — Clinically improved. 

Arterial 

Os Saturation 

91 91% 


89 45 % 

87 81% 


Change 



- 2 46% 

- 4 10% 


CO2 Content (vol ) 

Change 

so 10% 


SO 91% 

+ 0 81% 

SO 72% 

+ 0 62% 


Pulse rate 

80 

80 

80 

80 


Blood pressure 

t 10/60 

110/60 

120/60 

124/60 


Peripheral temp (Av ) 

Toes 

29 6° C. 

29 0 ° C. 

28.8° c. 

28.8° c. 


Fingers 33 S° C, 33.2° C. 

Sedimentation time i hour 45 minutes 

Mr. Bo — AU four estrermties involved. Clinically viell. 

32.3° c. 

33 0° C. 


Arterial 

O2 Saturation 

Change 

91 S 2 % 


90 22% 

- 1.30% 

86 94% 

- 4 S8% 


CO 2 Content (vol ) 

Change 

42 43 % 


42 41% 

— 0 02% 

40 41% 

— 2 02% 

... 

Pulse rate 

77 

78 

80 

80 

80 

Blood pressure 

138/88 

142/92 

148/98 

IS8/102 

136/94 

Peripheral temp. (Av.) 

Toes 

29 8° C. 

29.9“ c. 

29 3° C. 

29.9“ C. 

30.8° c. 

Fingers 

31.9° c. 

31.2° c. 

30 6 ° C. 

31.0° c. 

31.9° c. 


Sedimentation tune i hour 4S minutes 


Mr. Br. — Acute case. Smoking markedly curtailed — almost complete abstinence from previous two or three 
packages per day. 

Arterial 


Os Saturation 

8t 20% 


87 10% 


86 20% 

Change 



+ 5 90% 


+ S 00% 

CO2 Content (vol.) 

47 10 % 


45 70% 


46.40% 

Change 



- I 40% 


- 0 70%, 

Pulse rate 

84 

87 

90 

88 

86 

Blood pressure 

128/86 

134/86 

144/po 


138/86 

Peripheral temp. (Av.) 






Toes 

32 S° C. 

32.2” C. 

31.8° C. 

31.6° c. 

29.5° C. 

Fingers 

33.4° c. 

33.6° C. 

33 . 6 ° C. 

3 i 0° C. 

33.3° C. 

Sedimentation time 

25 minutes 




25 minutes 

Red blood counts (millions) 

3 9 


3.7 


3.9 

Change 



“02 


. 

Reaction of the blood (pH) 

7 48 


7 52 


7 S 2 

Mr. P. — Heavy smoker. Right leg previously amputated. 

Clinically well. 



Arterial 






Os Saturation 

9 S 19% 



94.86% 


Change 




-0 33 % 


CO 2 Content (vol ) 

46 68% 



42 47 % 


Change 




- 4 21% 


Venous 






Os Saturation 

64.65% 



7 I.S 0 % 


Change 




+ 6 85% 


CO: Content (vol.) 

49 11% 



49 27% 


Change 




+ 0 16% 


Pulse rate 

70 

70 

70 

76 


Blood pressure 

170/86 

178/86 

170/86 

170/86 


Peripheral temp. (Av.) 






Toes . 

30.7° c. 

31.1° C. 

31.2° c. 

31 . 5 ° C. 


Fingers 

33.3° c. 

33.0' C. 

32.6° c. 

32.8° c. 


Sedimentation time 

2 hours IS minutes 
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response in the pulse rate, blood pressure and peripheral temperatures, con- 
trasting in this respect to the occasional exceptions in men. This may bear a 
relation to the fact that thrombo-angiitis obliterans rarely occurs in females. 

The deleterious effect of smoking may be due to reduction in oxygenation 
of the arterial blood. Physiologic responses may overcome the interference 
with the oxygen absorption in the lungs or the entire body may become ad- 
justed to the reduced oxygen tension in the tissues. Transitory lowered oxy- 
gen tension in moderate smokers probably has no ill effects, but Cannon^® and 
his coworkers^'’ believe that deficient oxygen supply to the liver, adrenals and 
intestines definitely contribute to rapid coagulation of the blood. There is 
evidence that adrenal dysfunction may be an etiologic factor in thrombo- 
angiitis obliterans. The usual changes in blood pressure, pulse rate, peripheral 
circulation, and the blood sugar-”’ -- which follow cigarette smoking could 
be due to increased epinephrine output. Further, sympathectomized extremi- 
ties responded to smoking in a similar fashion to the response to adrenalin.^"* 
In the acute stage of thrombo-angiitis obliterans adrenal dysfunction may be 
responsible for the absence of these responses. The characteristic dark blood 
in the acute stage is also found to be present in adrenalectomized animals.-^ 

SUMMARY AND CONCLUSIONS 

Tobacco smoking was usually accompanied by a greater reduction in 
the oxygenation of the arterial blood in patients with thrombo-angiitis ob- 
literans than in normal individuals. The extent of the reduction seemed to 
be influenced by physiologic adjustments in the blood pressure, pulse rate, 
and peripheral skin temperatures. 

Occasionally, when a marked increase in blood pressure and pulse rate 
followed smoking, the oxygen saturation of the arterial blood was found to be 
increased. The increased oxygenation was greatest in recovered cases of 
thrombo-angiitis obliterans who, after a period of abstinence from smoking, 
had particularly low oxygen saturation. 

Decreased utilization of oxygen by the superficial tissues is indicated by 
the increased oxygen saturation of the venous blood associated with a decline 
in peripheral temperatures. 

Failure of physiologic adjustments to compensate for the lowered oxygen 
tension in the tissues and internal organs may be an etiologic factor in 
thrombo-angiitis obliterans. The increased viscosity and other changes in the 
blood in thrombo-angiitis obliterans which we recently reported may be evi- 
dence of disturbed tissue metabolism. 
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THE RATE OF HEALING OF TENDONS* 

AN EXPERIMENTAL STUDY OF TENSILE STRENGTH 
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CHICAGO, ILL. 

The problem of tendon healing and the various factors which affect it 
are still quite unsettled. Despite a great number of experimental and his- 
tologic studies which haA^e appeared during the past 30 or more )'ears, there 
is still lack of agreement concerning even the tissues which take part in the 
process. It is not necessary here to review the entire problem, which has 
been gone into in detail elsewhere (Mason and Shearon). The articles by 
Schwarz, F. Hesse, Biesin, Salomon, Narvi, Garlock, DeBarnardis, and 
others present extensive and exhaustive reviews to which the reader is re- 
ferred. It may not be out of place, however, to outline very briefly the 
present status of the problem of tendon repair sufficiently to provide a back- 
ground for the problem which we are now reporting. 

Three tissues may take part in tendon repair — the tendon itself, the con- 
nective tissue in and on the surface of the tendon, and the connective tissue 
surrounding it. Various other cellular elements enter into the process, but 
the three mentioned are the important ones. Great difference of opinion 
exists, however, as to the part played by these various tissues in repair. The 
earlier workers thought that the tendon cells were the most important ele- 
ment in repair and that the connective tissues played a minor role. Recent 
workers, however, generally agree that the connective tissue elements are 
of great significance and many even deny that the tendon itself takes any 
part. In fact, many believe that tendon healing is simply scar tissue forma- 
tion, similar to that occurring elseivhere, except for the fact that the physi- 
ologic requirements of this scar cause it to become equiA'alent to tendon. 
Others feel that Avhile the connective tissues take part, they do not form 
ordinary scar but a specific tissue, in a manner similar to the periosteum. 
A few, like ourselves, have concluded that both the connective tissues in 
and about the tendon and the tendon itself take part in the process and that 
both are important. 

From the standpoint of tissue participation, tendon healing may be di- 
vided into tAvo stages. The first stage is the connective tissue stage, in 
Avhich the connective tissues in, on, and about the tendon proliferate to form 
a fibroblastic cuff and scar about and betAA'een the tendon ends. This stage 
of repair comprises the exudative phase and the phase of fibroplasia and 

* Read before the American Surgical Association, St. Louis. Mo., May i, 2, 3, 1940. 
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terminates on the fourteenth to sixteenth day. The second stage of repair 
is dominated by processes going on in the so-called tendon callus which result 
in the conversion of this tissue into tendon. This is the formative stage or 
the stage of organizing differentiation. It is in this stage of regeneration 
or healing that we should look for evidences of specificity of tissue. It is 
our feeling that specific regenerative processes in the tendon dominate this 
stage. While histologic evidence of tendon cell proliferation ma}’^ be found 
as early as the fourth or fifth day, their organization of the union becomes 
dominant on about the fourteenth day. If our concept of the process is 
correct, the new tissue uniting the stumps is true tendon, in the same way 
that bone callus becomes true bone. If this tissue is simply scar, some ex- 
planation must be given for its developing, histologically, into tissue almost 
indistinguishable from normal tendon. 

Whatever the tissue is which eventually forms to unite the stumps, 
whether it be simply a scar or true tendon, there seems to be general agree- 
ment that it behaves as tendon and possesses the strength of tendon. 

Out of a great amount of experimental data and philosophic discussion, 
there emerges, particulaidy, the question as to the significance of function 
on the process of tendon repair. The importance of function was em- 
phasized by W. Roux, who stressed its value in maintaining tissue and in 
stimulating growth in normal tissue. Roux’s ideas were introduced into 
clinical surgei'y by Wolff, who established the trophic principle of function 
as the factor which determines the character of supporting structures. Al- 
though he had in mind particularly the effect of function on the final form 

and structure of callus and bone, thei'e is no doubt but that his conception 
of functional influence encompassed the whole of scientific medicine and 
general biology. 

Many experimental studies have been carried out in an effort to deter- 
mine the role function plays in the formation of tendon. E. Rehn demon- 
strated that under the influence of function connective tissue strips were 
converted into tendon-like structures. Similar results were obtained by 
Schwarz and Hueck. Hesse demonstrated that tendons transplanted into 
the knee joints of rabbits and dogs maintained their tendinous structure and 
if divided healed like tendon provided they were subjected to tension ; 
whereas, if they were not subjected to tension, they soon regressed into 
ordinary fibrous tissue. Bier and Salomon insisted that tendon regeneration 
was specific and could proceed without function. They conceded, however, 
that while function was harmful during the first phase of healing, during the 
second phase or stage of differentiation it exerted a generally increasing in- 
fluence in the sense of further differentiation, maintenance, and increase in 
the already laid down tissues. O. Levy concluded that function came into 
play only when organs begin to function. Hauck reached somewhat similar 
conclusions. Biesin concluded that fibrous tissue or the scar uniting tendon 
ends became tendon or at least differentiated into tissue equivalent to tendon 
under the influence of tension and use. Kleinschmidt showed that fascia lata 
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of the rabbit when grafted into a defect of the quadriceps muscle maintained 
those fascial layers which paralleled the line of pull of the muscle. Eventu- 
ally, the whole fascial graft was replaced by connective tissue, but the effect 
of function on it was clearly demonstrated. 

Studies on the effect of function on tendon healing and regeneration have 
dealt largely with observations on the gross and microscopic anatomy of the 
replacement tissues. It is common observation that after healing the newly 
formed tissue looks like tendon but never actually reaches a stage where it 
cannot be distinguished from it. Histologicall}^ it is claimed that it can be 
distinguished from normal tendon even as long as one year after repair. No 
one, however, so far as we have been able to find, has made any detailed 
observations on the tensile strength of the new tendon or of the tendon 
union to determine just how closely it approaches that of normal tendon. 
Garlock, in 1927, as the result of an extensive series of experiments, con- 
cluded that after the fourth day “the scar tissue of itself becomes the bul- 
wark in the maintenance of the continuity of the tendon. With stress and 
strain applied on the fifth day, in the form of passive motion (in experi- 
mental animals only) it appears from the sections that the scar joining the 
tendon ends stretched somewhat but not to any marked degree. . . . Fol- 
lowing the fifth day the scar tissue between the divided ends of the tendon 
progressively increases in strength and density up to the day when the union 
is as firm as it will ever be.” Mason and Shearon, in 1932, made a few 
observations on the gross amount of pull required to fracture the healing 
tendon or graft. They found that in the early stages the surrounding tis- 
sues were important but that later the tissues in the gap gained great strength. 
From the fourth to eighth day rupture occurred with pulls of 2)4 to 4)4 
pounds, while after the second week pulls of 16 to 40 pounds were required. 
No attempts were made, however, to correlate these pulls with cross-sectional 
areas of the tendons nor, except in a general way, with the phases of repair. 

The method for studying the rate of wound healing by determining tensile 
strength during various phases of healing was introduced by Harvey and by 
Howes, Sooy and Harvey, in 1929. The)" showed that the tensile strength 
of healing wounds in the skin, fascia, muscle, and stomach followed a curve 
similar to that determined by Carrel, Spain and Loeb, Carrel and Hart- 
mann, duNoiiy, Clark, Lumiere, and others. They found that there was 
first a quiescent period or lag during which tensile strength was due en- 
tirely to the sutures. This lag period lasted four to six days and was fol- 
lowed by a proliferative phase characterized by a rapid increase in tensile 
strength, which produced a curve of progressively decreasing velocity to reach 
a maximum at about the fourteenth day, at which time many tissues will 
have regained normal strength. They also noted, however, that a third phase, 
“the phase of maturation,” occurred, during which time structures such as 
bone and tendon regained their normal strength. This method of determin- 
ing the rate of healing has now come into general use. 
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Personal observations made during earlier experiments with tendons in- 
dicated that the tensile strength was constantly increasing beyond that shown 
at the end of two or three weeks, and it was suspected that there would be 
two phases in the curve of increase in tensile strength. Experimental work 
reported by Howes, Harvey and Hewitt, in May of 1939, has shown that in 
cutaneous wounds of dogs, cats, rabbits, guinea-pigs, and rats the curve of 
healing as determined by tensile strength showed two rises. The first rise 
due to fibroplasia began about the fifth day and reached a maximum on the 
twelfth to fourteenth day. The second rise began on the eighteenth to 
twenty-second day, except for the guinea-pig in which it began on the thir- 
tieth day. This rise indicated the stage of organizing differentiation, by which 
the tissue regained its normal strength. It was associated with histologic 
changes whereby the “entire architecture is differentiated without a vestige 
of embryonal pattern.” The collagenous fibers become larger, blood vessels 
fewer and a tissue closely resembling but not quite identical with the normal 
results. This second phase of organizing differentiation lasts until normal 
strength is regained — in the rat in 6o days, in the rabbit in 180, while in the 
dog the scar does not regain the normal strength of the skin even after 
358 days. 

The second phase of increase in tensile strength would seem to corres- 
pond in its onset with the time when the tenoblastic phase in tendon healing 
becomes the most important. We should expect to find, therefore, a curve 
in tendon repair similar to that found by Plowes, Harvey and Hewitt in the 
skin. It is this phase of repair, that of organizing differentiation or matura- 
tion, which histologic studies show to be especially influenced by function ; 
and if function does accelerate differentiation, we should be able to detect 
it by a study of the tensile strength of healing tendons.* 

* The tensile strength of any particular tendon is difficult if not impossible to deter- 
mine; and after a study of the reports in the literature and personal experimentation, we 
are inclined to agree with Cronkite that a norm cannot be established. Gratz has made 
a number of important contributions on the subject of the strength of fibrous tissues and 
has made an exhaustive study of tendon strength in man and various domestic animals. 
He found that certain fibrous tissues “withstood stress up to a maximum of 1,476 Kg. 
per sq. cm. (20,959 pounds per sq. in).” Many tissues exceeded this figure, Nicola re- 
ported on the strength of four human tendons with an average tensile strength of 7,330 
pounds per sq. in. (645 Kg. per sq. cm.). Cronkite measured the tensile strength of 294 
human tendons, some fresh, but for the most part dissecting room material. He found 
considerable variability not only in different cadavers, but in specimens from the same 
cadaver. Thus, the range for the whole series was from 4,000 to 30,000 pounds per sq. 
in. while the averages ranged from 8,700 to 18,000 pounds per sq. in. (611 to 1,265 Kg. 
per sq. cm.). We made attempts to obtain the tensile strength in a number of normal 
dog tendons utilizing, as a rule, several segments from each tendon. Our results indicated 
a tensile strength which varied from 3,250 to 18,170 Gm. per sq. Aim. and averaged 9,386 
Gm. per sq. Afm. in 15 fresh tendons. We have also tested human tendons taken from a 
dissecting room cadaver. Cronkite has shown that the tensile strength in these tendons 
is approximately the same as in fresh tissue. Our figures ranged from 6,540 Gm. per 
sq. Mm. (9,281 pounds per sq. in.) to 25,490 Gm. per sq. Aim. (36,140 pounds per sq. in.). 
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In this series of experiments an attempt has been made to ascertain the 
rate at which the healing sutured tendon regains its tensile strength. The 
work has been carried out upon the dog, using, in i6 experiments, the ex- 
tensor carpi radialis tendon, and, in 94 experiments, the flexor carpi ulnaris. 
In each case the tendon was exposed under aseptic precautions with the dog 
under intravenous nembutal anesthesia. The tendon sheath was split open for 
a distance of about 5 cm., the tendon separated from its mesotenon and di- 
vided transversely with a sharp knife. The ends were immediately united 



Fig. I — Showing the method of tendon repair, wdiercby the tension 
'sutures pull transverselj to the tendon fibers. A small bundle of 
fibers IS caught at the side of the tendon about i cm. from the duided 
end. The suture is then passed straight through the tendon to emeige 
on the opposite side. A second suture is then taken and a small 
bundle of fibers is caught just below' the point of enicigence of the 
first suture, between it and the end of the tendon. The ‘second suture 
IS then passed straight through the tendon and emerges above the 
knot of the opposite suture and between the fiber bundles which lia\e 
been caught in it. When each suture is drawn toward the cut end 
of the tendon, it rides o\er the knot of the opposite sutuie, as if over 
a pulley, and the longitudinal pull is con\erted into a transverse one 
Accurate approximation of the tendon ends is obtained bj a few fine silk 
sutuies which unite the peritendinous tissues at the site of apposition 


with No. 8, Champion, twisted, untreated silk. The type of suture in all but 
six instances was that recently described by one of us. It consists of a pair 
of transverse sutures introduced into the tendon about i cm. above the cut 
end in such a way that one emerges from the side of the tendon above the 
knot of the opposite suture and is held there by the tendon fibers which have 
been grasped in the knot (Fig. i). In this manner, the line of pull of the 
suture is transferred from a longitudinal to a transverse direction. This 
suture will rupture at the knots with 5.23 pounds without pulling out of the 
tendon. Despite the fact that the suture breaks, we believe that finer sutures 
are indicated. This method of suture possesses the advantage of leaving free 
the tendon ends which we wish to take part in the healing process. There 
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is no disadvantage to the length of suture lying on the outside of the tendon. 
The sutures are soon covered by a thin sheet of tissue and when healing is 
complete lie embedded apparently under no tension on the surface of the 
tendon without causing any interference with gliding action. 

Following suture the sheath is not closed, but the subcutaneous fatty tis- 
sues are approximated over the suture site, and the skin is closed with silk. 
A pressure dressing is applied, and a plaster bandage applied to the leg to hold 
the sutured tendon in relaxation. 

The wounds were reopened under aseptic precautions at intervals varying 
from two to 68 days, and the sutured tendon was examined and removed. 
The gross amount of reaction was noted, the amount of separation between 
the stumps measured, the width of the stumps was taken, and measui'ements 
made of the distance of the sutures from the tendon ends. The stumps were 
then fastened as securely as possible in hemostats and attached to a spring 
scale where tension was slowly applied until separation started, which point 
was taken as the measurement of tensile strength. In some specimens it was 
not possible to rupture the complete tendon by our apparatus. In many of 
these instances the tendon was divided longitudinally and a small segment 
was subjected to the experimental pull. 

The sutures were not divided before testing the strength although in a 
few instances one or both had broken or untied before the tendon was re- 
moved. The measurements and observations given, therefore, record the 
strength of the tendon plus that added by the suture. It was believed that 
in this way a truer idea of the clinical situation could be gained. We were 
also able to make some observations on the holding power of the tendon for 
the suture, a factor we believe to be of clinical importance. 

In a number of the earlier experiments we simply recorded the number 
of pounds or ounces needed to break the tendon. This holds true especially 
for the two- and seven-day specimens in which we have only the measure- 
ments of the diameter of the stumps. We soon realized, however, that this 
measurement was not sufficient if we wished to compute tensile strength. In 
later experiments, therefore, two measurements were made, one, the greater, 
and one, the lesser diameter of the tendon or segments ; and from these the 
cross-sectional area of the tendon was computed as an ellipse and tensile 
strength computed in terms of grams per sq. Mm. In those specimens in 
which but one diameter was measured, the cross-sectional area was deter- 
mined by assuming that the lesser diameter was slightly more than one-half 
of the greater. Figures on tensile strength so arrived at are recorded as 
esthnalcd ; whereas, those in which actual measurements of both diameters 
were made are recorded as comf^ufcd. While we cannot claim absolute ac- 
curacy of the cross-sectional area, we believe that the error is distributed 
equally throughout the series and that the figures are sufficiently accurate for 
comparative purposes. 

For purposes of study the flexor tendons were divided into a number of 
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groups depending upon the period of immobilization of the leg in the plaster 
encasement, the length of time the leg was used, and the manner in which it 
was used. In one group (Group Bi) observations were made on tendons 
taken from a leg held rigidly in a plaster encasement for periods varying from 
two to 35 days. In another group (Group B2) of animals we removed the 
encasement after three weeks’ immobilization, and the animal was allowed 
free use of the extremity for from one to six weeks. In a certain number 
of instances (Group B3) the animal loosened or completely removed the 
plaster encasement. In this group, record was made of the time that this took 
place and the tensile strength of the sutured tendon was measured at varying 
intervals afterwards. In another series (Group B4) a plaster encasement 
and metal splint was applied (Fig. 7) in such a manner that at the end of one 
week of rigid immobilization the paw was released and the animal permitted 
to flex but not to extend its foot beyond the point of original immobilization. 

It would serve no useful purpose to report each experiment separately. 
Each observation is, however, recorded in the tables, and each group is sep- 
arately plotted in Chart I by a curve representing the averages of tensile 
strength in grams per sq. Mm. 

RESUME OF PROTOCOLS OP EXPERIMENTS 
Group Bx {Table I) 

Two Days. — In one of the six specimens removed on the second day (33R) the suture line held 
to 4 pounds at which time one of the strands of the suture broke; the other strand held to 25^ 
pounds and then broke. In all others the ends first separated and then the sutures pulled through 
the stumps. In one instance (35L) the tendon had almost the same holding power for the silk 
which it possessed immediately after suture, that is, 5 pounds. When pull was applied, separation 
started at 2 pounds, then the suture slowly pulled out of the proximal stump and separation was 
complete at pounds. In the others (33L, 34L, 34R and 35R) when the pull was applied, an 
initial separation occurred at 2, 2, and i pound, respectively, and final separation took place 
at 34, 254 a^id 1 54 pounds. The tissues about the site of union at this time were soft and 

gelatinous. A minimal separation was observed between the tendon ends, varying from none at all 
to 5 Mm. in one specimen. The tensile strength in grams per sq. Mm. has been estimated for the 
two-day specimens at 58.19 Gm. 

Three Days. — In one tendon (66L) separation began at pound, in the other (67R) at 54 pound; 
while final separation occurred at 4 and at 54 pound, respectively; in each instance the suture pulled 
through. The tensile strength was computed at 3.55 Gm. per sq. Mm. By the third day the stumps 
were slightly thickened and soft, and the surrounding tissues had formed a small soft gelatinous cuff. 

Five Days. — The separation started at 54 pound in Uvo specimens (62L and 63L), at i 54 pounds 
in a third (70L), and at 54 pound in the fourth (71L). In all but one specimen (70L) tlie sutures 
pulled out of one of the stumps at 54 , 54 pound, and i 54 pounds, respectively (62L, 63L, 71L). 
In one specimen (70L) in which the initial separation occurred at i 54 pounds, one of the sutures 
broke at this pull while the other suture pulled out at 454 pounds carrying with it a tag of softened 
tendon. The computed tensile strength was 14 Gm. per sq. Mm. The stumps were possibly some- 
what more edematous than on the third day; they were still gelatinous, and the intervening tissues 
were purplish in color. 

Seven Days. — The tendon ends were becoming more definitely fused together by the cuff of soft 
tissue first noted on the third day. This cuff had become grayer, firmer and more fibrous in appear- 
ance. The average tensile strength (estimated) was 44 Gm. Initial separation in the seven-day 
specimens occurred at i, 54 i Hf iiV and 354 pounds, respectively. In four of the specimens the 
sutures pulled out of one of the stumps at 254. i 54 » 54 and 654 pounds, while in one specimen (40L) 
the suture broke at 5 pounds after the initial separation at 2)4 pounds. We note for the first time 
a gelatinous layer of tissues surrounding the line of union pulling away as a definite cuff attached to 
one of the stumps when separation occurs. 

Nine Days. — The six nine-day specimens (44L, 56R, 57R, 98L, looL, 109R) started to separate 
at i 5 i, 5 ^» 54, i 3 ll» and 454 pounds, respectively; in two instances (44L and 56R) final 

separation occurred by the suture breaking at 2)4 and 55s pounds, respectively, while in all the 
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others the suture pulled out of one of the stunt, .s (F!k. s A. B, C and D) The averaRe teus.Ie 
strength of the six speeimens was 5d.=8 Gm. per sq. Mm. The reaction ,n the surround.ng tissues 
showed no differences from those noted two days earlier e.xcept that specimens 98L. tooL and logK 

were somewhat bulhous and there was moderate to marked thickeninp: of the sheath (Fir. 3 A). 

Ten Days. — The initial seiiaration occurred at 3?4. 5!4 and sH pounds, while final separation 
in the first two specimens occurred when the sutures pulled out at 2J4 and s'A ^ 

specimen (87L) there was sudden separation with pull out of suture at s?4 pounds. The tendon 

ends at ten davs were quite intimately fused by a thick cuff of gray tissue which is i.art and parcel 
of the union ('compare Fig. 2 A, B, C and D, and Fig. 3 A). Though this sheath is an important 
element in the tensile strength at this time, its own tensile strength is not directly proportioiial to 
its size. We may contrast here the two specimens, 86L and SyL, which broke at sJd and 534 



Fio. 2. — Photographs showing the manner of tendon rupture: 

A and B (98L, group Bi; complete immobilization, nine days). A. Before rupture, .shows 
bulhous thickening at site of union which is covered by a glove of thickened adherent sheath 
tissues with no separation. B. .Rupture occurred with a pull of 6,320 Gm.; the glove remained 
adherent to the distal stump and the sutures pulled out of the proximal stump. Tensile strength 
78.1 Gm, per sq. ^Im. 

C and D (logR. group Bi; complete immobilization, nine days. C. Before rupture, shows 
a very slight thickening. The sutures are visible through the sheath tissues. Tendon ends are 
visible, and there is no separation. D. Rupture occurred in a manner similar to B. Gro.ss pull 
2,042 Gm.; tensile strength 39.55 Gm. 

E and F (gsL, group B*; plaster encasement, seven days, restricted use, 12 days). E. Before 
rupture, shows bulbous thickening. Sutures visible in gross specimen but do not show up in 
photograph. No separation. F. Rupture across line of union with hrc.aking of sutures. Glove 
of sheath tissues remained attached to distal stump. Gross pull 5,883 Gm. ; tensile strength 
84-75 Gm. 

pounds, respectively. The tendons in these two specimens at the time of suture each measured 
8 Mm. across. When they were uncovered at the end of ten days, the site of union, that is tendon 
plus the surrounding tissues, measured 34. 6 sq. Mm. in 86L, and 21.2 sq. Mm. in 87L. Although 
S6L was over 60 per cent larger, its tensile strength in grams per sq. Mm. was 61.7; whereas S7L 
had a tensile strength of 115.4. 

Twelve Days. — The average tensile' strength was 91.92 Gm. per sq. ^[n^. as compared with 88.55 
for ten days, .and ranged in the three specimens from 63. oS to 123.1. The ends of the tendons 
were found to be fused, and the reaction about them minimal or moderate. There was virtuallv no 
scliaration; in two. a questionable t 'Mm. separation had occurred; in the third, there was none. 
In two instances the sutures pulled out at 2)6 and 3li pounds; in the third instance, the sutures 
broke at the knot at 4^4 pounds. 

Fourteen Days. — Seven specimens were removed at this stage, with the average tensile strength 
of 135.1 Gm. per sq. ^Im. The cuff of peritendinous tissue in practically all specimens remained 
attached to one stump when rujiture occurred through the intervening tissues; however, the sutures 
may either pull through or break at gross pulls of 2'A to 15;^ pounds. 
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Fifteen Da>s. — One single specimen (85R) in a very large dog broke at pounds and 

separated in about the same manner that one would anticipate in a nine* to ten-day specimen, with 
a tensile strength of but 52.9 Gm. per sq. Mm. The sheath tissues in this specimen were beginning 
to loosen and were slightly movable over the tendon beneath. 

Sixteen Days. — Three specimens (63R, 82R, 83R) have an average tensile strength of 174.7 
Gm. per sq. ^Im. The cuff of surrounding tissues would appear to be adding less to the strength 
of union since gliding is beginning to appear. In the specimen in which this was noted (82R) the 
tendon fractured at the suture line at ii pounds; then the sheath and sutures held to G pounds 
when both gave way, leaving a cuff of tissues attached to the distal stump. Separation in these three 
specimens was minimal — 3 Mm. in 63R, and none in the other two. 

Nineteen Days. — At 19 days (56L, 57L, 89R), the average tensile strength was 148.9 Gm. per sq. 



Fig. 3. — Photographs showing the types of union obtained in different flexor groups: 

A (109R, group Bij complete immobilization, nine days). Moderate reaction, moderate uni- 
form swelling, sutures visible through sheath tissues. No separation. Tensile stiength 39.55 Gm. 

B (loiR, group Bo; complete immobilization, three weeks, active use, two weeks). ^loderate 
bulbous thickening. Sutures visible. Tendon glides in sheath. Ten millimeters separation. Tensile 
strength 377.6 Gm. 

C (96L, group B3; complete immobilization, seven days, unrestricted use, 12 days). ^larked 
reaction and hemorrhage. Stumps bulbous. Three millimeters separation. Tensile strength 
221.3 Gm. 

D and E (108R, group B3; complete immobilization, seven days, unrestricted use, nine days). 
Palpable bulb under skin. Each bulbous stump palpable. Sheath thick and adherent. E shows 
a longitudinal segment; stumps and sheath fused into continuous mass. Seven millimeters separa- 
tion. Tensile strength 204 Gm. . ^ t— « 

F CioGR, group B4; complete immobilization, seven days, restricted use, 12 days). Figure 8 
is drawing of this specimen. Minimal reaction in surrounding tissues. Tendon glides ^yell through 
sheath. Sutures visible. Very slight enlargement of stumps. No separation. Tensile strength 
176.99 Gm. 

Mm. In one instance (56L) the separation had been 5 Mm., and the tensile strength was but 102.5 
Gm, There was no separation of the stumps in the other two tendons in this group. The reaction 
about the site of union was not marked in any of them. The sheath tissues were gray, and the 
sutures could be visualized through them. 

Twenty-one Days. — At 21 days (4SL, 50L, to 4R and 105R), the average tensile strength was 
169.G Gm. per sq. jNIm. All specimens showed a minimum of reaction, and it would appear that 
healing was taking place under favorable conditions. All structures fractured suddenly with the 
application of a fair amount of gross pull, 12, 3l§ and 13^^ pounds, respectively. The sutures 

and the suture line fractured simultaneously. The surrounding tissues had formed a gliding sheath 
and were no longer a fibrous cuff. The sutures were visible, and the ends of the tendons were 
not bulbous. 
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Twenty-eight Days— At a8 days (gsR, 96R and looR), the tensile strength averaged 199.1 Gni. 
per sq. Mm. Healing has taken place very heautifully and except for a slight transverse grayish- 
pink or gray discoloration the line of apposition of the stumps could not he detected. There was a 
queslionahle separation of i Mm. in one specimen (looR.), none in the other two. The sheath had 
completely reformed and, while slightly thicker than the normal sheath, could he lifted from the 
surface of the tendon to which it was attached hy a few fine adhesions which allowed it to glide 


for I or z Mm. over the surface. The sheath was 
slightly grayer and less transparent than the normal 
sheath; however, one could see the sutures and the 
■ktriated tendon beneath it. The tendon stumps, which 
have been enlarged in earlier specimens, were now about 
the same size as they had been when the Suture was 
carried out. The manner in which 95R and 96R rup- 
tured is of interest: In each case the rupture occurred 
halfway across the suture line and then, as the pull was 
kept up, the tendon broke across the other half at the 
place in the distal stump through which the tension 
suture had passed. 

Thirty Days. — At 30 days (46R), a specimen 
similar in appearance to that seen at 28 days was found. 
The tendon ends were visible, the sutures visible, the 
sheath glided over the line of union, and there was no 
separation of the stumps. The tendon -ivas quite small, 
slightly if any larger than when operation was per- 
formed. Fracture occurred across the line of apposition 
associated with pulling out of the tension suture on one 
side and breaking on the other side, at a pull of 
pounds with a computed tensile strength of 267.3 Gm. 
Jier sq. Mm. 

Thirty-five Days. — At 35 days (42R, 44R, 92L. 
goL and 93L), the tendons had the same gross appear- 
tmee that was exhibited by the 28- and 30-day specimens. 
The union in all looked perfect (Fig. 4); in one, a 
possible separation of i Mm. was measured; in the 
other four there was no apparent separation. The 
sheath was thin and transparent so that the sutures, 
including the fine oppositional ones, were visible. The 
tendon glided through the sheath tissues without ob- 
struction. The tendon itself was not bulbous; in fact, 
in two instances (42R and 44R) the diameter was 
slightly less than it had been at operation five weeks 
previously. AH five ruptured through the suture line 
at gross pulls of \Vi to I2?4 pounds. The tensile 
strength varied from 61.9 to 291.5 Gm. per sq. Mm, 
with an average of 177.4. 


i 



tinuous immobilization in a plaster encase- 
ment the tendon heals with a minimum of 
reaction. The sutures, npw lying relaxed 
on the surface, are visible through the 
thin transparent sheath which allow's the 
tendon to glide through it. The suture 
line is just visible, and there is no separa- 
tion. Tensile strength 291.5 Gm. 


Resume . — Group By; The healing process when the leg is immobilized 
continuously in a plaster encasement, up to and including the fifth week, pre- 
sents an ordcrl}' course of events. At two days, the tensile strength is very 
low, though not so low as it will be on the third or fifth day, and, certainly, 
much lower than the holding power of the tendon for the suture. The 
strength of union at this time, slight as it is, is due to the suture, but this 
strength is lower than the tested holding power of the fresh tissues for the 
suture. We can assume, therefore, that the healing process in the tendon is 
associated with softening of the tendon. Not only are the tissues across the 
line of union without any effective tensile strength, but the efficiency of the 
sutures themselves is very much diminished by the softening. This softening 
is progressive for several days, and on the third and the fifth days the tensile 
strength is still very low, and the sutures pull through the tendon stumps, 
fdow e\ ei , on the fifth day both the holding power of the tendon and the 
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Tahli: I 

RHSUME OI EXPERIMENTAL DATA. IXEXOR TENDONS, GROUP Bi 


Continuous Inwiobilization 

Tensile Strength 
(In Gm. per Sq. Mm.) 




Separation 


Gross 




No. of 


of Stumps. 

Manner of 

Pull. 

Com- 

Esti- 


Dog 

Day 

Mm. 

Separation 

Gm. 

puted 

mated 

Average 

33R 

2 

I 5 

3 

1,815 0 


160.6 


33L 

2 

0.0 

2 

II 3-4 


5 9 


34R 

2 

2 0 

2 

907 0 


41-3 


34L 

2 

0 5 

2 

907 0 


41-3 


35R 

2 

50 

2 

453 6 


24 08 


35L 

2 

0.0 

2 

907.0 


77.0 

.58 19 

66L 

3 

0 0 

2 

226.8 

4 19 



67L 

3 

0 0 

2 

1 13 0 

2 92 


3-55 

62 L 

5 

6 0 

2 

340 2 

11.46 



63 L 

5 

2 0 

2 

340 2 

10 24 



70L 

5 

0 0 

3 

680.4 

27.94 



71L 

5 

0 0 

2 

226 9 

6 38 


14 00 

36L 

7 

0 0 

2, 4 

453 0 


20 63 


37L 

7 

I 0 

2 

283 5 


12 89 


38L 

7 

I 0 

2 

171 0 


7-73 


39L 

7 

I 0 

3 

737 0 


33 53 


40L 

7 

I 0 

3 

1.475 0 


147 4 

44 00 

44L 

9 

0 0 

3 

737 2 

32 3 



56 R 

9 

3 0 

3 

340 2 

22 2 



57R 

9 

2 0 

2 

226 9 

10 99 



98L 

9 

0.0 

2 

6,320 0 

78.1 



looL 

9 

I 0 

2 

5,981 0 

152.57 



109R 

9 

0 0 

2 

2,042 0 

39 55 


56.28 

55R 

10 

I 0 

2 

1,598.0 


72.7-^ 


86L 

10 

0 5 

2, 4 

2,495 0 

61 7 



87L 

10 

2.0 

2, 4 

2,609 0 

115 4 


88 55 

42 L 

12 

I 0 

2 

1,134 0 

89 58 



43L 

12 

I 0 

3 

1 ,984.0 

63.08 



46L 

12 

0 0 

2 

1.474 I 

123. 1 


91.92 

52R 

14 

0 5 

3 

2,609.0 

102.52 



52L 

14 

7.0 

4 

2,041 .0 

94 19 



53R 

14 

I .0 

3 

3,686 0 

163.0 



53L 

14 

2 0 

2 

1,134 0 

67-5 



80L 

14 

0 0 

2 r 4 

4 , 593-0 

98.54 



81L 

14 

0 0 

4 

6,920 0 

187 4 



99R 

14 

0 0 

3 - 4 

4,309 0 

232.9 


I 35 -I 

85R 

15 

I 0 

3 

1,921 0 

52 9 


52.9 

63R 

16 

3 0 

4 

5 . 443-0 

260.0 



82R 

16 

0 0 

4 

5,001.0 

181.2 



83R 

16 

0 0 

3 

2,041.0 

83.1 


174-7 
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Tensile Strength 
(In Gm. per Sq. Mm.) 




Separation 


Gross 




No. of 


of Stumps. 

Manner of 

Pul!. 

Com- 

Esti- 

Average 

Dog 

Day 

Mm. 

Separation 

Gm. 

puted 

mated 

56L 

19 

50 

4 

2,382.0 

102.5 



57b 

19 

0.0 

4 

3.7440 

175-2 


148.9 

89R 

19 

0.0 

2, 4 

3,061.0 

169.2 


48L 

21 

5-0 

4 

5.3300 

235-6 



50L 

21 

0.0 

I 

5 . 445-0 

199.9 



104R 

21 

0.0 

I 

I ,824.0 

85.0 


169.6 

105R 

21 

0.0 

3 . 4 

6,123.0 

158.2 


95R 

28 

0.0 

I 

5,699.0 

179.2 



96R 

28 

0.0 

I 

4,196.0 

209.2 



looR 

28 

1 .0 

4 

4 . 599-0 

209.1 


199. 1 

46R 

30 

0.0 

2 

3,402.0 

267.3 


267.3 

42R 

3 .‘i 

0.0 

2 

2,042.0 

210.9 



44R 

35 

1 .0 

3 

666.4 

61.9 



90L 

35 

0.0 

I, 2 

2,949.0 

163.0 



92L 

35 

0.0 

I, 2 

7.145-0 

291-5 



93L 

35 

0.0 

I, 2 

5,670.0 

160.2 


177-4 


Key to Manner of Separation : 

1 — Fracture. 

2 — Separation followed by suture pulling through. 

3 — Separation followed by suture breaking. 

4 — ^Fracture with cuff. 

5 — Step-cut. 

NB — No break. 

MTJ — Rupture at musculotendinous junction. 

* Not computed in averages. 

" Segment only tested. 

The kej% and these footnotes, pertain to all tables where noted. 

tensile strength are beginning to rise. On the seventh day these are still 
further increased. Not only does initial separation require a greater pull, 
but the sutures may occasionally break, as they do in the fresh tendon. By 
the tenth day we see striking evidence of the value of the surrounding tis- 
sues which now have formed a solid cuff about the stumps. In specimens up 
to seven days this tissue has been soft and easily ruptured ; at ten days, it 
presents itself as a definite entity which is adherent to the stumps and binds 
them together. When separation occurs, this cuff of surrounding tissue 
strips away from one of the stumps and remains attached to the other. The 
cuff has been present all along: however, in the earlier stages it has been 
quite soft and has usually broken irregularly or with tags at the suture line 
(compare Fig. 2 A, B. C and D). At 14 days, the average tensile strength 
is slightly higher than at 12, but the gross pull required to separate is greater, 
and the cuff seems here to have reached its maximum. Although the cuff 
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tends to revert to gliding tissue some time between the fourteenth and twenty- 
first day, we may occasionally find it as late as the twenty-eighth (50R) and 
thirty-fifth day (45R). As the cuff becomes areolar or separates from the 
tendon between the fourteenth and nineteenth day, the tensile strength of 
the tendon seems to reach a sort of plateau. From the nineteeth day on, the 
tensile strength rises slowly until about the twenty-first day, when it reaches 
a second plateau which it tends to maintain for the following two weeks pro- 
vided the leg is kept immobile in the plaster. Despite a tendency for a slight 
rise in the curve up to the twenty-eighth day, and a marked elevation in one 
specimen on the twentieth da}^ at 35 days, the average of five reasonably 
consistent specimens was lower than that for three equally consistent ones 
at 28 days, and practically equal to that shown at 21 days. The gross ap- 
pearance of tendons immobilized four to five weeks has direct practical sig- 
nificance. They were seen to be beautifully healed (Fig. 4) ; the tissues about 
them were transparent and areolar and glided over the surface of the tendon, 
and the tendon itself glided through them. At five weeks, the gross appear- 
ance was that of a definite sheath. This sheath was slightly thickened over 
the operative area and was continuous with the perimuscular fascia above and 
the peritendinous fascia below. The line of apposition in some specimens 
was apparent as a thin pink or grayish seam, and the sutures were seen to lie 
on the surface of the tendon covered by a thin transparent layer of tissue. 
It had the appearance of primary union. 

Group Bo (Tabic II) 

This group is made up of animals in which the plaster encasement was 
removed at the end of three weeks, and the dog had free and unhampered use 
of his leg until the tendon was removed. 

Twenty-five Days. — At 25 days (54D) (tendon immobilized 21 days and free use four days), 
the operative area and tendon ends were found covered by a reddish-gray tissue through which the 
sutures were just visible. Where the tendon ends had fused, the tissue was homogenous and gray; 
the line of apposition was obscured. The tensile strength of this specimen was quite high — 339 Gra. 
per sq, Mm. The specimen fractured at 11 K pounds through a nick which had been accidentally 
made in it. It was not possible to locate this nick, and computation of tensile strength was made on 
measurement of the entire tendon, and it seems likely that the actual tensile strength was higher. 

Twenty-eight Days. — At 28 days (immobilized 21 days and free use seven days), there are three 
specimens (48R, SoR, siR), two of which we were able to fracture, while one (siR) could not 
be broken when subjected to a pull of 37 pounds. We do not know, therefore, what the actual 
strength of this tendon was, although it must have been well over 300 Gm. per sq. Mm., which 
would have been its tensile strength had it fractured at that time. In the two tendons which were 
broken, fracture occurred suddenly through the line of fusion; all structures including the embedded 
silk broke at once. One tendon (48R) broke at 135^ pounds with tensile strength of 318.5 Gm. per 
sq. Mm. The other (50R), a much larger tendon, broke at 33 pounds with a tensile strength of 
297.9 Gm. per sq. Mm. A cuff was still present in one case, but it does not seem to be a very 
important element in the union since it could be easily stripped from the tendon to which it was 
attached by some fine adhesions. The tendon ends themselves were slightly bulbous and gray, and 
the sheath tissues over them gra}* and almost opaque, so that measurements were difficult. 

Thirty Daj’s. — At 30 days (5SL) (21 days’ splinting and nine days’ free use), the tendon could 
not be ruptured with a pull of 29 pounds. True estimate of its actual tensile strength could not be 
made. However, computing its strength on the assumption that it had broken, it would have been 
461 Gm. per sq. Mm., which it of course surpassed. There were some fine adhesions about it; it 
was thicker than normal; and showed more reaction than the continuously immobilized tendons. 

Thirty-five Days. — At 35 days (41R, 98R, loiR and 102R), the stumps were bulbous and the 
sheath tissues moderately or markedly thickened. In one instance (41R) the dog was in poor general 
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condition, and in this specimen tlic healed defect and sutures were easily seen. Rupture took place 
through the intervening tissues with a pvill of pounds, with a resultant tensile strength of 279-3 

Gm. per sq. Mm. In another tendon (98R. Fig. 5) the union was large and bulbous, measuring 18 .k 25 
Mm. There was considerable bleeding when the subcutaneous tissues were separated from the outer 
layers of the sheath, and it was impossible to make the measurements. The entire specimen could not 
be ruptured, and two longitudinal strips were tested. The average tensile strength of these strips 
was 1,01$ Gm. per sq. Mm. Both of the other specimens were also bnlbous (Fig. 3 B) but not so 
markedly as 98R, and exhibited separations of to and 7 Mm., respectively. The manner of separa- 
tion of the two differed, however. In 102R, rupture took place as a sudden fracture through the 
intervening tissues, tvhile in loiR a step-cut type of rupture occurred, one-half of the tendon giving 



Fig. 5. — (gSR, group complete im- 
mobilization, three weeks, active use, two 
weeks.) Large bulbous type of union oc- 
casionally seen when unrestricted active use 
is instituted after three weeks' rest in a 
plaster encasement. All structures thick and 
adherent. Sutures not visible. Bulb measured 
18x23 J-im. Tensile strength 1,013.0 Gm. 


Fig. 6 . — (103R, group Bn; ii days’ 
immobilization in a plaster encasement, 
ten days’ unrestricted use. Dog had dis- 
temper.) A moderately bulbous union 
resulting from early unrestricted use 
after a short period of immobilization. 
Separation of stumps 7 Mm., but sutures 
lie relaxed on surface. Tensile strength 
234.3 Gm. 


way through the intervening tissues, the other half through the distal stump where it had been 
traversed by the suture. 

Forty Days. — At 40 days (40R), with 21 days’ rest in a plaster encasement and 19 days’ 
unrestricted use, we have a single specimen. Here there was a local infection with marked reaction 
and with a sinus draining through the skin from one of the tendon sutures. The tendon, however, 
could not be broken witli a pull of 20 pounds but rupture occurred at the musculotcndinou.s junction. 
The actual tensile strength is not known since the tendon was not split to make this determination; 
however, its tensile strength was greater than that of the musculotendinous junction, which we 
estimate at approximately 321 Gm. per sq. Mm. There was here a separation of 10 Min. between 
the stumps. 

Forty-two Days. — At 42 days (36R, 37R, 38R, 39R) (plaster cnca.scmcnt for 21 days and free 
use for 21 days), it was not possible to rupture the new tendon with pulls ranging from 24 to 34>4 
pounds. In all four specimens rupture occurred at the musculotendinous junction. We can obtain 
some idea as to the tensile strength of the tendon if we estimate that of the musculotendinous junction. 
On this basis the average tensile strength of the 42 day tendons should exceed 769 Gm. per sq. Mm. 
The sheath in all specimens, except that of 39R. bad separated from the line of union and allowed 
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gliding of the tendon thioiigh it All of the iimons ^\erc hullioiis, esptciallj 39R In this latter 
*^1100101011, the sheath was fused and adherent to the tendon and to the surrounding tissues as well 
There was separation of i 5 Mm in 38R, A\hilt 36R and 37R showed no separation 

Si\t> eight Dajs — One dog was obser\ed at the end of 68 da>s (43R) (26 da>s’ immobilization 
in a plaster encasement and 42 da>s’ use) Infection had taken place, and a sinus was present 
which had led to a knot of the tendon suture The tendon itself was thick and edematous, as were 
all tissues about it Howe\er, this thickened tendon withstood a pull of 39 14 pounds before it ruptured 
at the musculotendinous junction A longitudinal segment of this tendon (after formalin fixation), 
with a cross sectional area of 3958 sq Mm, was fractured across the line of union with a pull 
of 8K’ pounds, with a computed tensile strength of 945 9 Cm per sq Mm 


Table II 


RESUME or EXPEREMENTAE DATA FLEXOR TENDONS, GROUP B 2 

Con/i7inous Plaster Encasement for Three Weeks^ Then Active Use 





Sepa- 

Man- 


Tensile Strength 


Day 

■s 

ration 

of 

ner 

of 


(In Gm. per Sq. Mm.) 






No of 

Plaster 


Stumps 

Sepa- 

Gross Pull. 

Com- Esti- Aver- 

Dog 

Case 

Free 

Mm. 

ration 

Gm. 

puted mated age 

54L 

21 

4 

? 

I 

6,805 0 

339 0 339 0 

48R 

21 

7 

4 0 

I 

6,123 0 

318.5 

50R 

21 

7 

? 

4 

14,970 0 

297 0 308.2 

51R 

21 

7 

? 

NB 

16,780 0 


58L 

21 

9 

2 0 

NB 

13.380 0 


41R 

21 

14 

6 0 

I 

6,125 0 

279 5 * 

98R 

21 

14 

? 

5 

5.475 0* 

I. 015 0 

lOiR 

21 

14 

10 0 

5 

6,404 0 

377 6 

102R 

21 

14 

7 0 

I 

3.402 0 

230 4 541 0 

40R 

21 

19 

10 0 

MTJ 

9.071 0 


36R 

21 

21 

0 0 

MTJ 

12,929 0 


37R 

21 

21 

0 0 

MTJ 

14,742.0 


38R 

21 

21 

I 5 

MTJ 

15.650 0 


39R 

21 

21 

? 

MTJ 

11,115 0 


43R 

26 

42 

? 

MTJ 

3.742 O’ 

945 9 945 9 


Resume. — Gvowp Bo: After active, unrestricted use has been started, fol- 
lowing 21 days’ immobilization, there occurs a rapid rise in tensile strength; 
whereby, on the forty-second da)'^ the strength of union is greater than that 
of the musculotendinous junction and is estimated (on basis of our statistics) 
at approximately 8 per cent of the normal tendon. By the sixty-eighth day, 
one specimen with a computed tensile strength of 945.9 Gm. per sq. mm. had 
reached approximately 10 per cent of normal strength, using our average 
figure for normal tensile strength of dog tendon of 9,386 Gm. per sq. mm. 

The cuff of surrounding tissues which began to separate during the second 
week becomes converted into gliding tissue which allows the underlying 
tendon a certain amount of motion. We do not see as thin and transparent 
a sheath as in the completely immobilized tendons. The tendon ends are 
larger and more bulbous than in the immobilized tendons (Fig. 5), and the 
amount of separation, where it can be measured, is greater. There seems to 
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be no doubt that unrestricted active use after three weeks of rest results in 
a marked upswing in tensile strength. The strength, however, is obtained 
at the expense of increase in reaction in and about the tendon as well as in 
a greater separation of the stumps. 

Group B-i (Table III) 

In 15 instances, the dog succeeded in removing his plaster encasement 
completely or partially and had unrestricted use of the leg after five to i6 
days of immobilization for periods of from one to 2i days. Far from being 
a calamity, these animals afforded us the opportunity of making some very 
pertinent observations. In the first place, the reaction about the site of heal- 
ing was the most marked of any in the series and the average separation of 
the stumps was the greatest (Table YI). In one instance (84R), after 15 
days of immobilization the dog, a large 65-pound animal, suddenly removed 
his encasement one hour before the specimen was removed, and an acute 
traumatic rupture occurred through the site of suture. In three dogs (60R. 
88R and 58R) the amount of reaction about the operative area was so marked 
that measurements could be made only with difficulty, and the amount of 
separation could not be determined until the specimen was sectioned. There 
was an average separation of 5.85 Mm., or five times that seen in the com- 
pletely immobilized tendons. 

Twelve Days. — At x2 days (47L) (plaster encasement ii days and unrc.strictcd use for one day), 
the tendon had a tensile strength of aoj.g Gm., or double the average (91.9a Gm.) of the la-day 
immobilized tendons. There was, Itowever, a separation of 7 Mm. between the tendon ends. There 
was a mininnnn of bleeding and reaction about the operative area, but the intervening tissues between 
the stumps were purple iu color. Rupture occurred suddenly through the intervening tissues at the 
suture line with S 14 pounds of pull. 

Fifteen D.ays. — At 15 days (84R), there was one specimen in a dog, noted above, which had 
removed the encasement, one hour previous to removal of the tendon. An acute traumatic rupture 
had occurred, the sutures were broken, the tendon frayed, and the sheath tissues had fractured. 

Sixteen Days. — .-Vt lO days (60L, immobilized nine days, and GaR, 107R and 108R. immobilized 
seven days), all specimens showed a maximum reaction and separation of 5 to 7 Mm. (Fig. 3 D and Ei. 
Measurements in GaR were somewhat obscured by the reaction, part of which was due to associated 
infection. The tendon ends in all specimens were thickened and bulbous. The tensile strength of the 
tendons averaged 191.55 Gm. per sq. iMm. 

Nineteen Days. — At 19 days (60R, giL, 88R and 96L), a marked rise in tensile strength was 
seen to have taken place. Two of the specimens (60R and S8R) could not be ruptured, by our 
methods, through the line of union. One (60R, immobilized five days) broke through the musculo- 
tendinous junction with 43'/; pounds of pull; while the other (88R. length of immobilization not 
definitely known) failed to rupture with zS'/t pounds of pull. A third specimen (91L, immobilized 
12 days) did not fracture when 40 pounds was applied. This tendon was then split longitudinally 
and a small segment was tested (3.18 sq. Mm. cross-sectional area) which ruptured at S/i pounds, 
indicating a tensile strength of 749 Gm. per sq. Mm. Specimen 96L (Fig. 3 C) was markedly 
thickened, firm, and adherent. It withstood a pull of 25 pounds before rupturing, but because of its 
size had tensile strength of but 221.3 Gm. A step-cut type of rupture occurred. These specimens, 
as had the 16-day ones, showed a marked reaction both within and about the tendon. The ends were 
bulbous and gray, and the sheath about them fused to the surface and markedly thickened. Although 
a strong union was produced, it did so at the expen.se of a clean, smooth one. 

Twenty-one Days. — At 21 d.ays (51L, 77R and 103R), all three specimens showed marked to 
moderate reaction in the tendon ends which were gray and bulbous and were united by gray tissue 
gro.ssly resembling scar. In Dog No. 51L the prolifer.ation in and about the reactive area had 
obscured the sutures; measurements were difficult; and a separation of 3 Mm. was present. The 
tendon could not be fr.icturcd when 20 pounds of pull was applied. After the tendon had been fi.xed 
in formalin, it was split longitudinally, and three segments were tested. One segment, of which at 
least three-fourths w.as thickened sheath tissue, showed a tensile strength of 235 Gm. per sq. Mm. 
Ihc two others, made up largely of tendon with small amounts of surrounding tissue, had a tensile 
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strength of 439-5 and 347 Gm. per sq. Mm., respectively. The average for the three segments was 
347 Gm. In Dog No. 77R (immobilized seven days and unrestricted use 14 days), there was a 
separation of 10 Mm., resembling that constantly seen in extensor tendons. The surrounding reaction 
was not marked, but the ends were bulbous and many adhesions were present. This tendon ruptured 
with a pull of 7 pounds, with a tensile strength of 106.S Gm. per sq. Mm. Curiously enough, 
separation in this specimen occurred by the sutures’ pulling out intact from the dist.al stump. 
A third specimen (103R), in a dog with distemper, showed a separation of 7 Mm. (Fig. 6); it 
fractured partly through the suture line and partly through one stump with a pull of i2>4 pounds. 
Its computed tensile strength was 234.3 Gm. 

Thirty-three and Thirty-five Days. — At 33 days (58R, immobilized 12 days and use 21 days), 
and at 35 days (45R, immobilized 14 days and free 21 days), the tendons could not be broken with 
iGYi pounds and 26 pounds, respectively. Both showed a maximum reaction and in both the tendon 
ends were fused by dense, tough gray tissue. 


Table III 

RESUME OF E.XPERIMENTAL DATA. FLE.XOR TENDONS, GROUP B.-! 
Unrestricted Use 





Sepa- 

Man- 


Tensile Strength 


Days 

ration 

ner 


(In Gm. per Sq. Mm.) 




of 

of 










No. of 

Plaster 


Stumps 

Sepa- 

Gross Pull 

Com- 

Esti- Aver- 

Dog 

Case 

Free 

Mm. 

ration 

Gm. 

puted 

mated age 

47L 

11 

I 

7.0 

I 

3 . 744-0 

203.9 

203.9 

84R 

15 

I hr. 

8.0 

Traumatic 




62R 

7 

9 

5-0 

I 

8,844.0 

216.1 


107R 

7 

9 

7.0 

I 

4.763 -o* 

196.9 


108R 

7 

9 

7.0 

4 

3 . 459 - 0 ’ 

204.0 


60L 

9 

7 

6.0 

I 

6 . 579-0 

149-3 

191-55 

60R 

5 

14 

8.0 

MTJ 

19.735-0 



96L 

7 

12 

3-0 

5 

11,340.0 

221,3 


giL 

12 

7 

6.5 

I 

2,382.0’ 

749.0 


88R 

18? 

I 

3-5 

NB 

12,925.0 


485.0 

77R 

7 

14 

10. 0 

2. 4 

3 . 175-0 

106.8 


103R 

II 

10 

7.0 

5 

5.670.0 

234-3 


51L 

16 

5 

5-0 


9.074.0’ 

347-0 

229.0 

58R 

12 

21 

3-0 

NB 

11,790.0 



45R 

14 

21 

4.0 

NB 

7,486.0 




Resume . — Group B3 : The significant observations in this group are that 
unrestricted use of the tendon is reflected in the curve of tensile strength, in 
the amount of reaction about the site of suture, and in the amount of separa- 
tion which is found between the stumps. Because of the irregular periods 
of immobilization and use, and the inherent variability in tendon itself, the 
factors are difficult to correlate. One tendon, tested on the twelfth day with 
but one day’s use, was significantly greater in tensile strength (203.9 Gm. 
per sq. Mm.) than any immobilized tendon tested at that time or until the 
sixteenth da)’, at which time the average tensile strengths for three immo- 
bilized specimens and three unrestricted use specimens were about equal 
(174 and 192 Gm. per sq. Mm.). At 19 da3’s the tendon with unrestricted 
use (91 L) showed a tensile strength of 749 Gm. per sq. Mm. In contrast, 
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the tendons under immobilization averaged about 150 Gm. per sq. Mm. ten- 
sile strength at 19 days and I/O Gm. at 21 da)'s. In further contrast, a 
tendon continuously immobilized for 30 days showed a tensile strength of 
but 267.3 Gm., and five tendons immobilized for 35 da3^s had an average 
tensile strength of but 177.4 Gm. per sq. Mm, 

The amount of reaction which is observed about the tendons in this group 
stands in marked contrast to that seen where rest has been provided. This 
is reflected in a thickening of the surrounding tissues, which may obscure 



Fig. 7. Fig. S, 


Fig. 7. — Photographs showing; the method of providing for restricted use. A plaster 
encasement is applied from above elbow to include foot immediately after suture. Elbow 
and wrist held in flexion to rela.'c the sutured tendon. At end of one week a portion of the 
encasement over pad of foot is cut away, allowing dog to flex foot, but extension is pre- 
vented by the aluminum splint which is incorporated in the plaster. 

Fig. S. — (106R, group Bj,' complete immobilization, seven days; restricted use, in plaster 
encasement, as shown in Figure 7, for iz days.) Jlinimal reaction about the operative area. 

The sheath is thin and sutures can be seen through it. The stumps are very slightly 
enlarged, and there has been no separation. The sutures are relaxed. Tensile strength 
176.99 Gm. 

the sutures, and in a bulbous enlargement of the tendon stumps (Fig, 3 C, D, 
E and Fig. 6). The average amount of separation is also greater where use 
has been allowed. Sudden unrestricted use at 15 days in a large 65-pound 
dog resulted in an acute traumatic rupture across the line of suture. 

Group B4 (Tabic IV) 

In a few animals the following plan of splinting was carried out. An 
aluminum splint was incorporated in the initial encasement applied at time 
of tendon suture. At the end of one week of rigid immobilization the foot 
was freed and the dog permitted to flex it (Fig. 7). The aluminum splint 
prevented extension beyond the point at which it was originally immobilized. 
In a few animals, the encasement was removed under anesthesia and a fresh 
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one applied which fulfilled the same requirements, i.c., allowed flexion but 
prevented extension be3'^ond the angle at which the leg had been originally 
flxed. Tendons from these dogs were removed at intervals of 14, 16, 19, 
and 21 days following suture. 

Fourteen Days. — At 14 days (yaR, 73R, 74R and 76R). the line of union was visible in three 
of the specimens but obscured in the fourth (72R) by marked, grayish hemorrhagic tissue. This 
reaction, also present but in lesser degree in the other three specimens, had produced a thicker cuff 
than seen in the immobilized specimens. The tendon ends also had taken part in this reaction and 
were slightly thickened. In two specimens (73R and 74R) there was no separation at the suture 
line, while in one (76R) a separation of 3 Mm. was found. In two specimens (72R and 73R) when 
a pull was applied the stumps separated and the sutures pulled out at Syi and 3 pounds, respectively. 
In 74R separation started at g'A and was complete at 11 pounds with breaking of the suture. In 
73R simultaneous separation of the intervening tissue and sutures occurred at 10 pounds. The 
average tensile strength for the four specimens was 125.6 Gm. per sq. Mm., approximately the same 
as for dogs completely immobilized for the same period of time. 

Sixteen Days.— At 16 days (75R) with seven days’ rigid immobilization and nine days' restricted 
use, the appearance of the union was good. The ends were fused in a gray cuff of tissue and there 
was but slight bleeding when the tendon was uncovered. It was somewhat difficult to measure the 
amount of separation, but it appeared to be about 2 Mm. The tendon ruptured with a gross pull 
of 15 pounds and e.xhibited a tensile strength of 295 Gm. per sq. Mm. Separation occurred when 
the intervening tissue fractured, and the sutures broke. The cuff of surrounding tissues remained 
attached to the distal stump (compare Fig. 2 F). 

Nineteen Days. — Two quite disconcerting specimens were encountered at 19 days (106R — ^Fig. 
3 F and Fig. 8; and 95L — Fig. 2 E), in that computations for tensile strength g.ave such divergent 
results and were much lower than had been anticipated from the preceding and succeeding specimens. 
Dog No. 106R presented a very satisfactory picture of healing by primary intention. The stumps 
were only slightly enlarged, there was a thin movable sheath which allowed the underlying tendon 
to glide beneath it, and all sutures including the fine approximating sutures were clearly visible. 

It ruptured by fracture through the suture line with a pull of 12.JI pounds .and had a computed 
tensile strength of 176.99 Gm. per sq. Mm. Dog No. 95L also exhibited but moderate thickening 
of the stumps. However, the tendon glided rather poorly through the sheath. The sheath itself was 
thick and adherent to the tendon and surrounding tissues. Separation occurred with a pull of 12 IS 
pounds. The heavy sheath brought the cross-sectional area of this tendon up to a figure approximately 
that of a human Achilles tendon. Rupture in both of these specimens (Fig. 2 E and F) occurred 
through the suture line, the proximal stump pulling away from the distal, leaving the thickened sheath 
attached to the distal stump. The thick sheath added to the cross-sectional area but contributed very 
little to tensile strength. 

Twenty-one Days. — At 21 days (78R), the tendon was seen to be firmly united by a thin line of 
gray tissue 1 Mm. wide. The sheath was gray but transparent and glided over the surface. Separa- 
tion of the stumps occurred by sudden step-cut fracture at Js’A pounds, with a tensile strength of 
699.3 Gm. per sq. Mm. 


Table IV 

RESUME OF EXPERIMENTAL DATA. FLEXOR TENDONS, GROUP B4 

Restricted Use 

Sepa- Man- 
Days ration ner 

of of 

No. of Plaster Stumps Sepa- Gross Pull 

Dog Case Use Mm. ration Gm. 

72R 7 7? 2 3.856.0 

73R 7 7 o 2 1,376.9 

74R 7 7 o , 1,4 4,309-0 

76R 7 7 3 4 4,536.0 


75R 

7 

9 

2 

1, 4 

6,803.0 

295-0 

295.0 

95L 

7 

12 

0 

1. 4 

5,883.0 

84-75 

CO 

d 

I06R 

7 

12 

0 

1, 4 

5,614.0 

176.99 

78R 

7 

14 

I 

I 

7.003.0 

699-3 

699-3 
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Resume . — Group B4 : The reaction at the site of operation and the amount 
of separation were less in these tendons with restricted use than in those 
which had had uncontrolled use before the three-week period had ended. 
However, the reaction was more marked than had been observed in dogs 
under complete immobilization. The amount of separation, however, was 
less than in the completely immobilized group (Table VI). At two weeks, 
when the first observation was made, the average tensile strength was prac- 
tically the same as that for completely immobilized dogs. The manner of 
separation of the stumps at the time of rupture was also the same as that 
of completely immobilized tendons ; that is, the stumps separated through 
the intervening tissue leaving a cuflf of proliferated surrounding tissue at- 
tached to one of them. 

Two specimens, one at i6 days and one at 21 days, had high tensile 
strengths. In the case of the 16-day specimen (75R), which separated with 
a cuff, 15 pounds’ pull was required to rupture it, with a tensile strength of 
295 Gm. per sq. Mm. This is somewhat higher, but not greatly so, than the 
highest of the three 16-day specimens with complete immobilization. The 
2 1 -day specimen (78R) presented a fine, clean-looking union with i Mm. 
separation ; a minimal reaction ; and covei-ed by a gliding sheath. It re- 
quired 15^ pounds to rupture it, and it was computed to have a tensile 
strength of 699 Gm. per sq. Mm. The tendon ruptured, however, not at 
the suture line but at a place where the tendon was traversed by the silk. 
While this figure of 699 Gm. per sq. Mm. is a single one, it is much higher 
than any of the 21 -day specimens which were completely immobilized and 
even higher than a 25-day specimen with three weeks’ immobilization and 
4 days’ use. 

Two 19-day tendons, however, had the same tensile strength that was 
shown by completely immobilized tendons of the same age. It seems quite 
evident that function has influenced the tensile strength curve but that the 
effect is manifested only in the third phase of healing, i.e., during the second 
period of increase of tensile strength. 

. E.viensor Tendons (Table V) 

Sixteen extensor tendons were sutured and examined at intervals of 2, 
14, 21 and 42 days. The series is quite small, and our calculations as to ten- 
sile strength in all of them have been based upon an estimated cross- 
sectional area derived from a measurement of the width of the tendon at 
time of removal. However, in the course of our experimental studies during 
the past few years, several hundred extensor tendons have been operated 
upon, and while tensile strength figures are lacking in these, our general 
observations in this larger group substantiate the findings made in the present 
smaller series. 
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Two Days. — At two days after suture (ssR and L, 26R and L, 29R and L, 30R and L), three 
specimens (25L, 29L and 30L) exhibited no evidence of union, while in the other five, despite wide 
separation, the ends were held together by a soft, gelatinous hemorrhagic clot. The reaction about 
the site of union was quite marked especially when compared with two-day specimens in the flexor 
series. There was marked separation of the stumps at the suture line, a phenomenon which seems to 
occur, almost invariably, following suture of this tendon. We have not been able to overcome this 
separation by any methods of suture so far tried. It has been less with the type of suture here 
described than with any other thus far used. We cannot say whether this is a phenomenon of 
extensor tendons in general or is due to our inability to immobilize the dog’s foot adequately. At two 
days, the separation varied from 12 to 20 Mm., and averaged 15 Mm. The sutures, with this 
amount of separation, have, of course, either broken (29R) or pulled partially or completely (asR 
and L, 29L) through one or other of the stumps. In one instance (30R) the sutures had pulled 
partially through both stumps and in doing so had pulled a core of tendon from the center of the 
proximal stump. Very little holding power of the sutures is manifest. The initial separation 
occurred at an average gross pull of 201 Gm. Separation of stumps with pull-out of sutures occurred 
in three instances (26R, 30R, 30L) at 2 pounds 3 ounces, zYz pounds, and i pound, respectively. 
The suture-holding power of the tendon is very low, even lower than in the flexor group. At two 
days, the average holding power of the tissue for the suture in the flexors was 3 pounds 2 ounces; 
whereas, in the extensors it was i pound i ounce. Initial separation of the stumps in the flexors 
occurred at i pound 14 ounces; in the extensors it averaged just under 6 ounces. 

Fourteen Days. — At 14 days (31L), the stumps were united by a reddish-gray tissue through 
which the sutures were still visible. There was a separation of 18 Mm., but the sutures had not 
pulled completely out of the stumps and were held moderately firmly. Fracture through the inter- 
vening tissue occurred suddenly at 6 J 4 pounds with simultaneous fracture of one suture and of 
intervening tissue. At the same time the other suture pulled out of the distal stump intact. The 
tensile strength of this specimen we have estimated at 129.8 Gm. per sq. Mm. 

Twenty-one Days. — At 21 days (27L, 28L, 32L), the separation between the stumps was 17, 34 
and 26 Mm., respectively. Despite this amount of separation and the great amount of reaction 
present, the tendons functioned well; that is, when the other extensor tendons were divided, pull 
upon the sutured e.xtensor carpi radialis extended the paw to 180®, Rupture occurred in three 
different manners in the specimens and at quite different amounts of gross pull. In one (27L), the 
sutures pulled out of the distal stump at 2->4 pounds, bringing with them a small fragment of the 
stump. In another (28L), sudden fracture of the intervening tissue and the suture occurred at loYz 
pounds. In the third (32L), sudden fracture through the intervening tissues occurred at i7j^ 
pounds, but this time the frayed, red, thick distal stump pulled away from the proximal stump as 
if from a socket formed by the thickened sheath tissues. Despite the great difference in gross tensile 
strength the estimated strength of the three was but 105.9, 151.6 and 1C8.1 Gm. per sq. Mm., with 
an average of 141.8. The average separation of the three 21-day specimens was 25.6 Mm.- — almost 
double that of the two-day specimens. 

Forty-two Days. — At 42 days (27R, 2SR, 31R and 32R), strong tendons had developed except 
in one specimen ( 28 R), in which the sutures had pulled out and there was no union at all. The 
separation for the four tendons including the one in which no union had occurred was 34 Mm.; 
however, in one instance there was but 10 Mm,, while in the others it was 45, 50 and 30 Mm. 
The reaction in the specimen showing but 10 Mm. separation was very minimal, the stumps were 
only slightly bulbous and appeared continuous with the intervening tissues. This tendon glided 
well and extended the forepaw to 180®, When subjected to 40 pounds of pull it ruptured through 
the musculotendinous junction, and when retested it slipped out of the forceps at 53 pounds. Estimated 
tensile strength based on this latter figure would exceed 1,276 Gm. per sq. i^Im. The other two 
tendons ruptured through the intervening tissues, one at 25 pounds of pull, the other at 20 pounds. 
The amount of reaction about the operative area, however, produced a thick, heavy mass of tissue 
which, while able to withstand considerable gross pull, possessed very low tensile strength per sq. 
Mm. — 240.5 and no Gm. (estimated), respectively. 

Resume . — Extensor Tendons : Healing in the case of the extensor tendons 
occurs despite the great amount of separation which obtains. This separation 
appears to be progressive in nature and is greater at six weeks than at three 
weeks or at two days. The holding power of the tendon for the sutures di- 
minished more rapidly in the case of the extensors than the flexors and at 
two days is only about one-fifth of that which was present immediately after 
the suture. Even at 21 days, suture pull-out may occur. Our observations 
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seem to indicate that the curve of wound healing in the case of the extensors 
resembles that of the flexors but that it progresses at a slower pace. 

Discussion . — The curve of healing for sutured tendons, as measured by 
return in tensile strength, appears to be similar to that for healing in other 
tissues. However, the process, when observed beyond the stage of fibroplasia, 
seems to respond or react in a definite manner to functional demands put 
upon it. If we take as a gauge simply the return of tensile strength, we are 
apt to ignore certain other effects of motion upon the healing process, the 
disadvantages of which may far outweigh the advantages of a rapid increase 
in strength. There is no doubt but that we have in function a valuable aid 


Table V 

RESUME OF EXPERIMENTAL DATA. EXTENSOR TENDONS 




Sepa- 

Man- 


Tensile Strength 



ration 

ner 


(In Gm. per Sq. Mm.) 



of 

of 





No. of 


Stumps 

Sepa- 

Gross Pull 

Com- 

Esti- 

Aver- 

Dog 

Day 

Mm. 

ration 

Gm. 

puted 

mated 

age 

25R 

2 

12 

I 

28.35 


1. 71 


25L 

2 

15 

No union 





26R 

2 

13 

2 

56-7 


4.81 


26L 

2 

13 

2 

696.5 


44-95 


29R 

2 

15 

2 

II 3-4 


5-19 


29L 

2 

20 

No union 





30L 

2 

17 

No union 





30R 

2 

16 

2 

II 3-4 


9.63 

13-25 

31L 

14 

18 

2 

2,835.0 


129.8 

129.8 

27L 

21 

17 

2 

1,247.0 


105.9 


28L 

21 

34 

I 

4,763.0 


151.6 


32L 

21 

26 

2 

7,940.0 


168. 1 

141.8 

27R 

42 

10 

NB 

24,005.0 




28R 

42 

45 

No union 





31R 

42 

50 

I 

11,340.0 


240.5 


32R 

42 

30 

I 

9,071.0 


110. 0 

175.0 

in healing, but 

it remains 

to be determined how and when to make use 

of it. 


The answer as to when function is effective in the healing process of 
tendon may be suggested by a study of the curves of tensile strength of the 
various groups of tendons (Chart i). 

During the first four or five days after suture the gross tensile strength 
of the sutured tendon drops to considerably less than that found to be pres- 
ent immediately following operation. During this time the ends become soft 
and are held together by a gelatinous exudate, which possesses a very minimum 
of tensile strength. Along with this, the softened stumps have considerably 
less holding power for the sutures than was present when they were intro- 
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duced, and when stress is applied the sutures instead of breaking simply 
pull out. Beginning about the fifth day there is noted an increase in tensile 
strength which continues until the fourteenth to sixteenth day when the 
strength in most specimens seems to have reached a plateau where it remains 
until about the nineteenth day, when a second plateau is reached about the 
twenty-first day, and this is maintained for the next two weeks. Whether 
or not we are dealing simply with a delay in healing, i.c., in the progress of 



Chart i. — Tensile strength in grams per sq. Mm. of healing 
flexor tendons from t«o to 35 da>s following suture. The lower, 
continuous curve, group Bi, represents tendons contimiouslr im- 
mobilized. The curte for group Bj represents tendons immobilized 
for three -weeks and then subjeeted to immediate actire use; it 
branches off of the group Bi cuive on the tweiitj -first day. Tensile 
strength values for tendons subjected to either unrestricted or le- 
stricted use, groups Bj and B,, are plotted up to 21 d.ijs onlj. 

differentiation, we cannot say since our observations on continuous immo- 
bilization do not extend be3'ond tlie 35-da3^ period. It ma3'- be that despite 
immobilization the tensile strength will slowh' approach that of normal ten- 
don ; however, the rather consistentl3'^ lower figures for tensile strength ob- 
tained at five weeks suggest that the line of union ma3’^ show atrophy of 
disuse. Disuse ma3" be a more important factor in tendon healing than studies 
based on histologic sections seem to indicate. Immobilization in a plaster 
encasement, however, does not put the muscle entireh" at rest; tension and 
Ionic pull are undoubtedh' present, and these factors must act upon the 
healing tendon as a functional stimulus. 
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When there is introduced into the process function and tension greater 
than that aflforded by muscle tone and the motion possible with splinting, the 
curve of healing is changed; and the tensile strength mounts more rapidly. 
This is evident if we compare the curve of the tensile strength values ob- 
tained in tendons allowed unrestricted use after three weeks in a cast. It 
rises sharply from the plateau of about 200 Gm. per sq. Mm., and at the 
end of one week of use is already 50 per cent stronger than immobilized 
tendons of the same age. We do not believe that this finding is due simply 
to the great variability of tendon tissue since the same tendency to more 
acceleration of the curve is also evident in the two other groups of animals 
in which a functional stimulus was present. 

In those instances in which the encasement was removed by the animal, 
and free, unrestricted use was started earlier than three weeks, the same 
tendency to abrupt rise in tensile strength is noted. However, it is important 
to note that this rise in tensile strength does not occur until a certain stage 
in healing has been attained. At 16 days, both the mobilized and the im- 
mobilized tendons have approximately the same average tensile strength. At 
19 days, however, the used tendons are very strong in comparison with im- 
mobilized ones. This rise manifested at 19 days has not been observed in 
the 21 -day specimens, and there would appear to be a contradiction present. 
The group of animals here concerned had removed their encasements and 
had used the operated leg without restriction; so that while we have the 
element of function entering in, it has consisted of violent use. It is of 
interest to note that the amount of separation in the three 21 -day tendons 
varies inversely with their tensile strength. Thus, the tendon with but 5 Mm. 
separation had tensile strength of 347 Gm. per sq. Mm.; that with 7 Mm. 
separation had a tensile strength of 234.3 Gm. ; while that with 10 Mm. sep- 
aration had a tensile strength of but 106.8 Gm. The number of days which 
the tendons had been immobilized varied directly with the tensile strength; 
with 16 days’ immobilization the strength was 347, with ii days, 234.3, and 
with seven days, 106.8. No definite conclusions are permissible, but the find- 
ings are suggestive, and the general tendency for these tendons to arrive at 
very high tensile strengths seems to us evident. 

Similar observations were made upon the group of dogs which were al- 
lowed restricted motion after one week of rigid immobilization. Four speci- 
mens, examined at 14 days, showed a tensile strength the same as that for 
the immobilized dogs. At 16 days, and especially at 21 days, however, the 
strength was well above that for the immobilized specimens. In these animals 
function in the form of flexion of 10° to 15° had been permitted from the 
seventh day after operation. However, it had produced no change in tensile 
strength up to 14 days. After this time, however, the tensile strength curve 
while inconsistent is different from that of the completely immobilized group. 
The drop at 19 days in the restricted tendons and at 21 days in the unre- 
stricted ones cannot be explained. However, the fact remains that the only 
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tendons which attained high levels of tensile strength during the five-week 
period of observation were those in which a functional stimulus was present. 

There are, of course, many other factors which have to do with healing 
besides that of function ; in fact, it is commonly conceded and has been abun- 
dantly illustrated that rest and quiet are necessary for good wound healing 
and that motion and activity retard the process. We must inquire, therefore, 
if there is a certain phase in the healing process of such a structure as tendon 



Chart 2 . — Showing the holding power of tendon for suture and 
tensile strength of sutured tendon in pounds per tendon. 


when use and motion are actually harmful and another phase when they may 
be beneficial. We should know, also, whether this marked increase in tensile 
strength may not be obtained at the expense of other more important 
desidei'ata. 

If we compare the curves for tensile strength of the completely im- 
mobilized tendons with the curves for restricted and unrestricted motion, 
it is seen that at the 14- and 16-day period of observation the same tensile 
strength was present in all three groups. After 14 to 16 days we see, how- 
ever, that the tensile strength increases more rapidly in those tendons which 
had been subjected to some degree of function. It would seem logical to 
conclude, therefore, that function has very little effect upon tensile strength 
of the union previous to the fourteenth or sixteenth day. Our observations 
indicate, therefore, that, granted that function were a valuable aid to the 
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healing of tendons, so far as tensile strength is concerned it does not exert 
its influence before approximately two weeks after suture. The tendon kept 
completely immobile for two weeks, that w'ith a limited period of rest and 
unrestricted use, and that with restricted use arrive at the 14-day stage 
with about the same tensile strength. Function exerts its influence during 
the second phase of increase in strength, the period of maturation or organ- 
izing differentiation of the tendon. This starts, as previous histologic studies 
have shown, about the fourteenth to sixteenth day, and is manifested in 
tensile strength experiments by a tendency for the curves of all tendons to 
begin to rise after the sixteenth day. 

The holding power of the tissues for the suture is also of significance here 
and has a direct bearing upon the problem as to when motion should be 
started. In Chart 2 are plotted two curves. One curve represents the 
amount of pull in pounds required to produce initial separation of the sutured 
tendon ends. Size of tendon and cross-sectional area are not taken into con- 
sideration. The other curve represents the amount of pull in pounds neces- 
sary to pull the suture out of the tendon or to break the suture. To arrive 
at base lines for this chart, a number of tendons were sutured with No. 8 
Champion, twisted, untreated silk and were immediately subjected to pull. 
At an average pull of 2.8 pounds the tendon ends began to separate slightly, 
and at an average pull of 5.23 pounds separated completely. Separation 
occurred in every instance ])y the sutures breaking at the knot. Lines are 
drawn across the chart at the level of 2.8 and 5.23 pounds and represent the 
immediate strength of a sutured tendon. 

As Howes has shown for fascia, the immediate strength of the sutured 
tendon depends upon the functionating strength of the suture. It is evident 
that we are not taking advantage of the entire holding power of the tendon 
and that a heavier suture would be necessary to do so. We have not tried to 
determine the ultimate holding power with our method of suturing since as 
far as our present rvork is concerned, this rvould necessitate the use of heavier 
sutures. As a matter of fact, the suture we have used is heavier than nec- 
essary as may be noted in Chart 2. 

During the first ten to 14 days after operation the sutured tendon sepa- 
rates in a consistent manner. As pull is exerted upon the stumps, separation 
first occurs across the line of union but the stumps are still held together 
by the suture. With increasing pull the sutures give way by pulling through 
the stumps and separation is complete. Following the fourteenth day, separa- 
tion of the stumps is usually associated wdth a breaking of the sutures. There 
is an occasional pulling-out of the sutures after 14 days, and an occasional 
breaking of the sutures before 14 days, but the variations are no greater 
than w'ould be expected. 

Examination of Chart 2 shows that both the curve for primary separa- 
tion and that for tendon holding power drop precipitously. The curve for 
primary separation which really represents tensile strength of the union 
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falls on the second day to under 2 pounds and on the third day to about 6 
ounces. On the fifth day the tensile strength has started to rise and by the 
ninth day crosses its theoretic base line below which it does not subsequently 
drop. The curve for tendon holding power for the sutures starts at 5.2 
pounds, but by the second postoperative day has dropped to slightly over 
3 pounds. This actually represents holding power since final separation oc- 
curs not b}”^ fracturing, as obtains immediately after suture, but by the sutures' 
pulling out of the stumps. This curve drops to its lowest level on the fifth 
postoperative day, a time which coincides with the period when fibroplasia 
and tendon proliferation begin. After the fifth day the holding power 
mounts but it does not cross the base line of 5.2 pounds until some time be- 
tween the twelfth and fourteenth days. After this time, although there is 
an occasional suture pull-out, fracture of the union is usually associated with 
breaking of the sutures. Chart 2 is based entirely on tendons immobilized 
for from two to 21 days. 

These observations indicate not only that the tensile strength of a sutured 
tendon is extremel}'- low for a number of days but also that the holding power 
of the tendon tissues drops just as rapidly. We cannot rely upon the line of 
union possessing the strength immediately afforded by suturing but must 
reckon with a significant drop in this strength. We agree with Howes that 
“the loss of strength of a wound was not caused by the loss of tensile 
strength of the suture material alone but rather by the change of all the 
factors which determine the strength of the wound during the latent period." 
We realize that moisture and exposure to tissues tend to lower the tensile 
strength of silk, factors which have been recently stressed b}’’ Shambaugh, 
and Meade and Ochsner. However, it is our feeling that the significant loss 
in strength in union in sutured tendon is not due to weakening of the suture 
itself but to softening of the tissues and diminution in holding power for the 
suture which occur in the early stages of wound healing. It would seem un- 
wise to initiate function during the time both tensile strength and holding 
power are dropping, and quite hazardous to allow pull of any magnitude be- 
fore the tendon has regained its suture holding power. So far as strength 
of union is concerned, the data derived from holding power of sutures and 
gross tensile strength of union would indicate that use should not be allowed 
before the tenth day and probably not before the fourteenth day. 

The observations on tensile strength following suture of the extensor 
tendons suggest that they regain their strength more slowly than do the 
flexors. It seems logical to assume that this retardation in the curve is in 
some way associated with the separation which is invariably present between 
the stumps of sutured extensor tendons. This is borne out by the fact that 
the separation is progressive. At two days, the average separation of the 
extensors is 15 Mm., at three weeks, it is 25.6 Mm., and at six weeks, it is 
34 Mm. Of the four six-week specimens there was one with a separation 
of but 10 Mm., and this was firmly healed with a minimum reaction. Its 
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tensile strength was greater than that of its musculotendinous junction. The 
other three specimens had separated 30, 45 and 50 Aim., respectively. One 
had not united, and the other two had healed with marked reaction. These 
latter tendons ruptured through the tissue intervening' between the stumps 
at estimated tensile strength of but iio and 240 Gm. per sq. Aim. The 
evidence points to the fact that a large gap gains strength slowly and is liable 
to stretch for a long period of time. 

It is instructive to compare the amount of separation which occurs during 
healing in the four groups of flexor tendons (Table VI). In Group Bi, in 
which complete immobilization has been maintained during the whole period 
of observation, separation of the stumps was usually less than i Aim., and the 
average for all specimens was 1.07 Aim. When active use is begun after 
three weeks’ immobilization (Group B^) the amount of separation increases 
so that it averages 4.44 Aim. In those animals that removed their plaster 
encasements and used their legs without restriction earlier than three weeks 
after operation (Group Ba), the separation averaged 5.85 Aim. The ob- 

Table VI 

SEPARATtON. IN MILLIMETERS, BETWEEN TENDON STUMPS; CLASSIFIED 
ACCORDING TO GROUP AND DAYS FOLLOWING SUTURE 

Aver- 

age 

Days after Suture Sepa- 



— 






ration 

Group 

2 

7 

H 

21 

35 

42 

Mm. 

Flexor Bi 

i-5 

1-23 

1L5 

1.2 

0.2 


1.07 

B. 





5.7 

2.9 

4-44 

B. 



7.0 

5-66 

4.0 


5-85 

B4 



1 .0 

0.75 



0.85 

E.xtensor 

rs-i 


18.0 

25.6 


33-8 

21.3 


servations suggest that, regardless of the minimal amount of separation, un- 
restricted use, even after three weeks of complete rest, results in some further 
separation. It we compare with these three groups of tendons our small 
series of animals in which restricted motion was permitted (Group B4), we 
find, here, not only very strong tendons but a minimum of separation. Here, 
the average separation was 0.85 Aim., slightly less than that in the completely 
immobilized dogs. Further observations are needed in the case of the ten- 
dons with restricted use, and it remains to be seen whether they will continue 
to exhibit less tendency to stretch after three or more weeks. The results 
to date seem to indicate that the intervening tissue between the stumps is 
stronger and more resistant to stretching at the end of three weeks with 
restricted use than in those tendons which have been kept completely immobile 
for a similar period of time. 

The amount of reaction about the site of suture varies with the time of 
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onset and nature of functional use. During the early stages of repair there 
is, of course, a great increase in the circulation in and about the tendon ; the 
subcutaneous tissues and the peritendinous tissues become edematous and 
vascular, and the whole operative area is fused into an easily bleeding soft 
gelatinous mass. The effect of motion on this early stage is demonstrated 
particular^ well in the extensor tendons where marked separation and bulb- 
ous thickening of the stumps seems to be characteristic of the manner of 
healing of these tendons. Such reactions, however, are noted in the flexor 
series where active motion comes into play (Fig. 3 B, C, D, E and Figs. 5, 
6 and 8). One can usually judge the degree of activity by the appearance 
of the stumps. Where the tendon has been completely at rest all reactions 
are reduced to a minimum. When such tendons are uncovered at the end 
of four or five weeks, the site of union is covered by a thin transparent 
sheath beneath which all sutures are visible (Fig. 4). The narrow line of 
apposition of the stumps may he just visible as a grayish or pinkish seam. 
The tendon itself is only slightly if any larger than when operation was per- 
formed and has regained entirely the mother-of-pearl sheen which it loses to 
some extent during the early stages. Where restricted motion has been per- 
mitted, there is some increase in the thickening of the sheath, the ends of 
the tendons are thickened for a slightly longer period of time, but the tendon 
and sheath tissues usually separate easily from the tendon after the nineteenth 
day (Figs. 3 F and 8). Active unrestricted use, however, even after a full 
three weeks of complete immobilization (Figs. 3 B and 5), leads to bulbous 
proliferation at the site of union, and afterwards to fibrous adhesions between 
the stumps, sheath, and surrounding tissues. Such marked reaction, as shown 
in Figure 5, does not always occur, but it happens with sufficient frequency 
that there is no question hut that active unrestricted use is accountable. At 
times even where active use has started quite early, the amount of reaction 
is only moderate (Fig. 6) ; however, we notice in these tendons the almost 
invariable presence of separation (Fig. 3 D and E). 

The observations made on this series of tendons would seem to show that 
peritendinous adhesions and reaction are definitely related to use. Excessive 
activity even after an immobilization of three weeks may convert a clean 
union into a bulbous adherent mass and cause increase of separation at the 
line of union. We cannot say definitely from our experimental data, thus 
far, whether or not unrestricted use after five weeks of immobilization would 
lead to stretching at the suture line, hut the indications are that it would do 
so. Our results seem to show, however, that restricted use, while it leads 
to somewhat more reaction than occurs with complete rest, still does not 
lead to excessive reaction or cause separation. In all our animals with re- 
stricted use the period of initial complete immobilization was but seven days, 
and our series has not extended beyond a period of three weeks. They might 
also exhibit bulbous enlargements and stretching if active use were permitted 
after 21 da3^s. Since, however, the tendons in this group tend to be some- 
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what stronger than immobilized tendons, it is not unlikely that because of 
increased tensile strength they would be better able to withstand functional 
demands. 

Motion is started early following tendon repair because of the fear that 
binding adhesions will develop. We feel that unrestricted use must be in- 
stituted late in the process and should always be preceded by active, guarded 
motion. Too early use of aii}'^ sort is liable to lead to marked reaction and 
thickening which may defeat the very purpose for which it is instituted. 
Gliding of the healing tendon we have observed to appear in the natural 
course of events of the healing process. Tendons kept completely immobi- 
lized develop excellent gliding sheaths. Too early activity will not insure 
gliding but on the contrary will lead to increased reaction. Similarly un- 
restricted use even after long immobilization may cause enlargement of the 
tendons, stretching of the line of union and adhesions. 

Summary. — A series of experiments has been carried out on the manner 
of healing of sutured tendons. Observations have been made on the rate 
of increase in tensile strength, on the effect of function on this rate of in- 
crease and on other phases of healing, and on the holding power of the tendon 
for sutures. 

The curve for increase in tensile strength conforms to similar curves for 
other tissues, in that following an initial drop there is a rapid increase in • 
tensile strength which reaches a plateau between the fourteenth and sixteenth 
day. This level is maintained for several days in the completely immobilized 
tendon until about the nineteenth day, when a slight rise occurs and a second 
plateau is reached which is maintained for the next two weeks. In those in- 
stances in which the plaster encasement was removed at the end of 21 days 
and active use of the extremity permitted, the tensile strength showed a 
marked rise in value over that of the immobilized specimens. In instances 
in which unrestricted active use of the extremity occurred earlier than the 
third week of healing, the tensile strength values tended to rise significantly 
above those of the immobilized tendons. Similar higher values for tensile 
strength were found in animals in which restricted or guarded use of the 
sutured tendon was permitted from the seventh postoperative day on. How- 
ever, in these latter two groups the effect of function is not manifest until 
after the fourteenth day and the evidence seems to favor the conclusion that 
function leads to an acceleration of the phase of maturation. 

Observations on the holding power of tendon for sutures have shown 
that, with our method of suturing and with the size of silk suture emplo3’^ed, 
the immediate strength of the suture line depends upon the strength of the 
silk. Immediately following suture, the union withstands a pull of 5.23 pounds 
before the silk ruptures and separation occurs. The holding power of the ten- 
don for the suture is greater than the strength of the suture material used. 
However, this holding power rapidh' and progressively diminishes and by the 
second postoperative day the sutures pull out of the tendon. The holding power 
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reaches its lowest level on the fifth day, after which it rises above the level 
of the strength of the suture. This rise is not consistently maintained, how- 
ever, until after the fourteenth day. The tensile strength of the union, which 
also drops, reaches its lowest level on the third day, and by the fifth day is 
already on the increase. By the ninth day the tensile strength of the union 
approaches the holding power of the tissues for the suture. Following the 
ninth day the two curves are practically identical ; that is, the separation of 
the stumps and giving way of sutures usually occur simultaneously. 

The amount of separation between the tendon stumps varies directly with 
the amount and type of function to which the union is subjected. The least 
amount of separation occurred in flexor tendons which were completely im- 
mobilized or completely immobilized for one week and allowed restricted use 
thereafter. The greatest amount of separation was observed in those tendons 
which were subjected to early active use and in the extensors. 

The degree of reaction about the sutured area also varied directly with 
the amount and type of function to which the tendon had been subjected. 

It is interesting to note that the sequence of events of tendon healing 
follows a definite chronologic order, whether these observations are made 
on functional return (Stewart), metabolic changes (Gaza, Gerlach and 
Gissel), or from the standpoint of histolog)'^ or return in tensile strength. 

CONCLUSIONS 

(1) Tendon healing as measured by its tensile strength exhibits three 
phases : 

A. Phase of rapid diminution, which lasts about five days. 

B. Phase of increase in tensile strength up to a plateau, which it 
reaches about the sixteenth day. 

C. Second phase of increase in tensile strength, which probably starts 
between the nineteenth and twenty-first day and continues for 
an undetermined period of time. 

(2) Curves of tensile strength conform to phases observed in histologic 
process of repair: 

A. Phase of exudation and fibrinous union. 

B. Phase of fibroplasia. 

C. Phase of maturation or organizing differentiation. 

(3) Function to which the healing tendon is subjected is directly re- 
flected in the curve of the third phase of healing. During the first and second 
phases it produces no effect unless it is so great as to cause marked separa- 
tion. During the third phase of healing function accelerates the curve. 

(4) Function and motion during the first two phases of healing lead to 
increased reaction and to separation at the suture line. Restricted use of the 
tendon, started on about the fourteenth day and continued for one week, or 
preferably two, may be expected to lead to only a slight increase in reaction 
and to a rapid increase in tensile strength of the union. Active unguarded 
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use even after three weeks of immobilization may be associated with stretch- 
ing of the suture line and always leads to increase in reaction. 

(5) The holding power of tendon for the suture shows a marked drop 
below its original power and does not begin to rise until the fifth day after 
suture. It does not rise consistently above the strength of the sutures until 
the fourteenth day. Although the strength of union for the first nine days 
is essentially due to the suture, it is not so great as the immediate sutured 
strength until after 14 days. The importance of adequate relaxation during 
this time is evident. 
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Discussion. — Dr. Samuel C. Harvey (New Haven, Conn.) : I am de- 
lighted to have the opportunity to discuss this most excellent paper that has 
been presented by Doctor Mason. It has the two aspects that are necessary, 
I think, to satisfy this audience whatever their interests may be. One is the 
theoretic aspect of wound healing and the other is the practical application 
of it. I should like to discuss both points briefly. 

Theoretically, a wound heals by reversion to the same process of growth 
that takes place embryologically. In dealing with tensile strength we are 
dealing with that type of growth which is represented by the mesenchyme. 
It goes through the same phases of multiplication of cells, and the most im- 
portant phase, of course, is the multiplication of fibroblasts, because that is 
the basic underlying cell for all the structures which later have to do with 
tensile strength or with the supporting strength as in bone. 

The early phase of that is, I think, perfectly clear ; that is the phase we 
speak of as the fibroblastic in the healing of wounds. There has always been 
some difficulty in following from that phase through to the growth of specific 
tissues. That, perhaps, is most outspoken in the matter of production of 
bone or the healing of fractures, and there arises there always the question, 
which is not perhaps a very important one but, theoretically, is of consider- 
able interest, as to whether the new tissue, such as bone, is reproduced from 
specific bone cells or whether it is reproduced from fundamental, underlying 
fibroblastic cells by a process of differentiation. I, myself, am pretty well 
convinced the latter is the case — that again, as in the embryo, these cells, 
governed by a somewhat mystical concept, perhaps that of the organizer, 
which is specific for the particular situation in which the cell is involved, go 
on to differentiate into specific tissues as they did originally. 

While that may seem to have not much bearing on this paper, I think it 
has a great deal. We have all been familiar for a long time with the so-called 
Wolff’s law, which is supposed to represent the adaptation of tissues to spe- 
cific functions because of the functional activity of the tissue itself. That has 
been a rather vague concept, difficult to prove but fairly apparent in experi- 
ence, I think. Now more recently I think there is some indication as to how 
that takes place. Of course, we have known for a long time that the ham- 
mering of iron will convert it into a wrought iron which has a quite different 
tensile characteristic, or the tempering of iron will convert it into steel which 
again has a quite different characteristic. Very recently, of course, it has 
been found that with the production of synthetic textile materials, one of the 
steps in the process is the stretching out of the textile thread which produces 
— and that is definitely known — a molecular realignment which is along the 
line of the stress imposed upon the thread. Thas was rather graphically 
stated many years ago by Sir Arbuthnot Lane, as the alignment of tissues 
along the lines of force. 

That has a direct application and is illustrated here, I think, in Doctor 
Mason’s work, by the fact which he has clearly demonstrated that at the 
stage where the cells have reached a fairly mature situation but have not be- 
come realigned along the lines of force, the introduction of active functional 
pull upon the tissues accelerates such realignment, and in effect is an essential 
point in the eventual development of the tendon with the functions of a 
tendon. 

Practically speaking. I think this is very important. He has laid down 
now, I think, for the first time, with a great deal of certainty, the period 
that immobilization should be carried out in tendon healing, which is ap- 
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proximately that of two weeks ; that a period then ensues where the strength- 
ening of the tendon will occur more rapidly if there is a limited mobilization, 
and after a week or so a period when freer mobilization and greater strength 
can be thrown upon the tendon, not only without danger but with very 
definite benefit. 

I also should like to point out that he has contributed something to the 
old question of how one shall suture a tendon. It is obvious that the im- 
portant thing in the suture of a tendon is not primarily the suture material 
but rather the way the suture material is applied. The holding power of the 
suture, as everywhere else, is the important thing, and the corollary of that 
is that one should use a suture of just sufficient size and strength to meet 
that holding power. There is no importance in using a suture larger than 
that because it will tear out of the tissues, and there is a great deal of im- 
portance in using the minimum suture material that is necessary because the 
less you use the less disturbance there will be in the healing process. In- 
terpreted practically, to my mind that means the use of a fine, nonabsorbable 
material, such as silk, which will retain its strength well beyond the period 
when you wish to start active mobilization of the tendon. 

Dr. J. Albert Key (St. Louis, Mo.) : I have nothing but commendation 
for the work. They showed beautifully the strength of the tendon healing at 
various intervals. Clinically, however, the thing that worries me when I 
suture tendons is not pulling out or breaking so much as their sticking, and 
that is what happens to a lot of mine. They form adhesions. I know that 
this is beyond the scope of this paper. However, there must have been some 
observations. From the lantern slides it seems to me that the tendons which 
were immobilized did not form as many adhesions as those which were moved. 
The reason we have moved our tendons early was to prevent adhesions. I 
wonder if something will not be said along that line in closing the discussion. 

Dr. Summer L. Koch (Chicago, 111.): I am sure you will agree that 
Doctor Mason and Doctor Allen have made a definite contribution in helping 
us to know how to direct, wisely, the postoperative care of the patient who 
has had a division and repair of tendons. If we were to ask our youngest 
surgical intern the principles of treatment of a fracture he would tell us very 
promptly that they are : First, reduction ; second, immobilization ; and, third, 
immobilization in such a position that there is no tension on the fractured 
fragments ; in other words, in a position of physiologic rest. That the same 
principles apply to the treatment of ruptured tendons, nerves, and soft tissues 
is sometimes forgotten. The experimental studies that have been reported 
help us to understand the importance of applying these surgical principles in 
the treatment of ruptured tendons, and how it can be accomplished. 

There is a second analogy, as Doctor Harvey has pointed out, between 
healing tendon and healing bone, in that function plays so important a part 
in the process. John Hunter, many years ago, quoted the importance of func- 
tion in the repair of fractured bones and in determining the direction of the 
lines of stress ; Doctor Mason’s experimental work has indicated clearly how 
and when functional activity can be used advantageously in securing sound 
healing with a minimum of reaction about the site of tendon callus. As 
Doctor Key said, our attention has been focused on preventing the “sticking” 
of sutured tendons. The principles that apply to the healing of every type 
of “fractured” tissue have often been ignored. 
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Dr. Michael L. Mason (Chicago, III., closing) : I appreciate Doctor 
Harvey’s and Doctor Koch’s discussions more than I can say. I was glad 
to have Doctor Key bring up the question as to the time for starting motion 
following tendon repair. Motion is started early because the surgeon wishes 
to prevent adhesions ; however, the opposite is the case. I had hoped to make 
it a little clearer in my talk that early motion and, certainly, early active, un- 
restricted motion leads to the production of marked reaction and adhesions. 
In those tendons which have been kept absolutely immobile, however, we have 
the most perfect type of healing. 

It is my feeling that restricted motion can be safely started at the end of 
about two weeks; that is, toward the end of the period of fibroplasia. Re- 
stricted use, with a splint which prevents overstretching of the healing tendon, 
allows us to take advantage of the functional stimulus without the danger of 
leading to reaction and producing binding adhesions. 
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One of the few surgical conditions characterized by a marked disparity be- 
tween morbidity and mortality is that of the divided flexor tendon. The poor 
functional results attendant upon this injury, and the technical care necessary 
for its proper treatment, have been repeatedly described.^- -■ ^ It is the con- 

sensus of opinion that normal function is lost in a considerable percentage 
of cases. Furthermore, the degree of crippling of the hand increases, the more 
radial the site of trauma. 

The clinical contrast between flexor and extensor tendon injuries, espe- 
cially in the presence of infection, has been explained in terms of the tendon 
sheath. It has been assumed that the uniformly good results following repair 
of the extensor tendons are referable to the diffuse blood supply and the ab- 
sence of fragile tendon sheaths, which form adhesions on slight provocation. 

There is a third factor of real importance which has heretofore, in my 
opinion, not been adequately treated, i.c., tension at the suture line. 

It is the surgical custom to apply a molded plaster splint following the 
operative procedure. The position of hyperextension is used in extensor 
tendon cases, and acute flexion where flexor tendons have been repaired. 
While this rests the muscle and decreases its tension, it far from obviates 
the pull at the suture site. This fact is amply demonstrated by the very 
real tension invariably found as divided flexor tendon ends are being approxi- 
mated with the patient under complete anesthesia. Despite the immobilizing 
plaster splint, normal muscle tone exerts its continuous dehiscent force on 
the suture line during the entire postoperative period. This is considerably 
more marked with flexors than with extensors because of the preponderant 
muscle bulk of the former, normally expressed by a flexed attitude of the 
relaxed hand. 

Following an unsuccessful outcome in a flexor tendon case, in which the 
suture line parted on the seventh day due, quite evidently, to the extreme ten- 
sion at the site of repair, the possibility of relieving tbe muscle strain by partial 
myotomy was first considered. 

From the viewpoint of function, the tendon is merely a cord transmitting 
the muscle pull. The reaction of muscle to injury such as laceration differs 
markedl}' from that of tendon. The former has a rich blood supply, healing 
promptly with minimal loss of strength. The highly contracted scar in a 
muscle belly does not seem to interfere with its subsequent function, a demon- 

Submitted for publication September 29, 1939. 
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strable fact in any extensive lacerated wound of the extremities. This is also 
characteristic of the smooth muscle sphincters, which heal rapidly following 
complete division. 

The flexor muscles of the forearm are of the unipennate type with the tendon 
prolonged throughout the length of the muscle. Hence, division of the muscle 
which includes the tendon prolongation results in a loss of contractile power, 
the degree of which bears a direct relationship to the site of division. Since 
this point in the two cases herein described was selected at the junction of the 
distal third with the proximal two-thirds of the muscle, it is apparent that only 
those fascicles in the distal third were able to exert any pull through the ten- 
don. As the muscle wound healed, uniting the divided portions of the muscle 
and the divided ends of the tendon prolongation, the muscle power returned 
so that, as in the first case, the patient regained more than two-thirds of the 
muscle strength within nine weeks of the time of operation. The myotomy 
wound evidently healed pari passu with the repaired tendon so that, during 
the second month of convalescence, the muscle power rapidly returned at a 
time when the tendon was once again able to bear the full stress. 

There are two additional advantages to this procedure: First, following 
the myotomy, the interval between the divided tendon ends is diminished by an 
actual transposition of the tendon due to the gaping of the muscle wound. 
This amounts to at least one-half inch, serving to allow approximation of the 
tendon ends in addition to the main purpose of relieving the tension on them 
This may be of use in secondary tendon surgery as a substitute procedure for 
short, free tendon grafts. Second, following the procedure it is possible to 
place the hand and finger in a neutral or slightly flexed position. This is 
of real advantage during the period of convalescence since it is far easier to 
regain normal function in a finger so placed than in one that has been coiled 
up in the most acute flexion for a month postoperatively. 

ca.se reports 

Case I.— Hosp. No. 33783: J- P-, white, male, age 41, accountant, was admitted, 
April 18, 1939, shortly after a porcelain faucet handle yrumbled in his right hand. Ex- 
amination revealed an irregular transverse laceration of the center of the palm with 
complete loss of flexion of the interphalangeal joints of the index finger. There was also 
anesthesia of the radial half of the palm and of the opposing surfaces of the index 
and middle fingers. Operation was immediately performed, complete hemostasis being 
obtained by the use of a blood pressure cuff applied to the arm. The sublimis and pro- 
fundus tendons to the right index finger were found to be completely divided. By ex- 
tension of the wound it was possible to seize the divided profundus tendon ends. They 
were approximated under considerable tension. For that reason, with clean instruments, 
an incision was made in the lower third of the forearm through which the corresponding 
pofundus muscle belly was identified and isolated. At the junction of the distal and 
middle thirds of the muscle a short transverse incision was made resulting in almost 
complete relief of the tension at the site of injury so that the divided tendon ends, after 
the clamps holding them were cut away, were easily approximated with fine Pagen- 
stecher linen thread using the Connell technic. The hand and finger were placed in 10° 
flexion and a dorsal plaster splint was maintained postoperatively for 25 days (Fig. i). 
During this time guided active motion was allowed each day except on the tenth day 
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when, clue apparent^' to edema, no motion ivas possible. The W'ounds remained clean. 
From the fourth w'eek on, radiant heat, massage and active motion W'ere instituted The 
patient returned to w'ork at the end of the fifth w'eek. By the end of the seventh w'eek 
there w'as a normal range of flexion and extension at the interphalangeal joints, w'ith 
slight restriction at the metacarpophalangeal joints. By the end of the eighth w'eek he 
could touch the tip of the finger to the palm. By the tw’elfth w'eek the finger could be 
actively coiled up and moved in all directions w'ith agility equal to that of the normal side 
(Fig. 2). As W'as expected, there was definite improvement in sensation, the prognosis 
remaining good for this aspect of the case. The patient was discharged w'ith a normally 
functioning finger in the fifteenth week. 



Fig I — Case i The relaxed hand three weeks after injury. The flaccid index finger is 
lying in a neutral position with evident diminution of flexor tone. 



Fig. 2 — Case !■ The relaxed hand 11 weeks after injurj. The increased flexor tone 
of the index finger can he readily seen The flexion of the other fingers is slightly 
increased, due to use of the hand 

Return of muscle pow'er was tested by holding the forearm and finger rigid against 
a wooden splint and flexing the distal interphalangeal joint over the edge of the splint. 
At the end of the sixth W'eek a four-pound weight could be easily moved over a pulley 
by the terminal phalanx throughout the full arc of flexion. By the twelfth w'eek an 
eight-pound w'eight was easily so moved; by the fourteenth w'eek, nine pounds. Control 
for the terminal phalanx of the normal index finger w'as ii lbs. flexion. 

Case 2. — Hosp no. 34090; P. C., w'hite, male, age 44, office-worker, was admitted, 
June 13, 1939, shortly after having broken a w'ater bottle in his left hand. He suffered 
jagged lacerations of the ring and little fingers. There w'as no loss of sensation but there 
was complete loss of flexion of the interphalangeal joints of the little finger. At operation, 
only the divided profundus tendon ends w’ere seized and brought together at the middle 
phalanx. As is characteristic of this finger, there w'as a good deal of tension. For this 
reason, an incision was made in the forearm just lateral to the ulnar vessels and nerves. 
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The flexor profundus digiti quinti muscle belly was readily identified. About half of the 
thickness of the muscle was divided, resulting in a definite diminution of tension with 
much easier approximation of the divided tendon ends. The myotomy wound gaped 
more than half an inch. The tendon ends were repaired with a fine linen, Connell 
suture. A posterior molded plaster splint was applied with the hand and finger in 
slight flexion. This was maintained for four weeks. During the second and third 
weeks there was a loss of the undercut skin overlying the suture site. The mucopurulent 
discharge from this point was evidently due to sloughing skin and not to a real in- 
fection. During the fifth week, there were a few degrees of flexion of the terminal 
phalanx and about io° of the proximal interphalangeal joints. By the end of the 
sixth week the wound was healed. Physiotherapy has been administered since then. 

Summary. — One of the adverse factors responsible for the poor results 
attendant upon division of the flexor tendon is that of tension at the site of 
repair. 

A simple method of myotomy consisting of simultaneous division of the 
tendon prolongation at a selected site in the forearm is proposed as a cor- 
rective procedure. 

Evidence is offered that a muscle wound heals pari passu with the tendon, 
leaving no defect. 
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DISLOCATION OF THE FIRST CERVICAL VERTEBRA* 

Deforest P. Willard, M.D,, 

AND 

Jesse Thompson Nicholson, M.D. 

PntI.ADEI.PHlA, Pa. 

Classification . — Dislocation of the first cervical vertebra is the partial 
or complete loss of contact of the inferior articulating surfaces of one or 
both lateral masses of the axis with the corresponding superior articular facets 
of the epistropheus. The dislocation may be anterior, right or left rotary, 
posterior and right or left lateral. A fracture of the odontoid generally 
accompanies the latter two types. 

Etiology . — The dislocation may result from trauma, infection, paralysis, 
or congenital defect. Automobile accidents, falls on stairs, falls from bed, 
sudden turns of the head, and postoperative overcorrection of torticollis are 
some associated causes. Traumatic dislocations are frequently associated 
with a fractured odontoid. The tip of the odontoid is securely attached to 
the basilar process of the occiput by the alar and apical ligaments. A force 
directed from the head is transmitted through these ligaments against the 
anterior arc of the atlas or the transverse ligaments as a fulcrum to be 
levered at the base of the odontoid. If the transverse ligament withstands 
the strain, the base of the odontoid is fractured. 

Following infection, the ligaments supporting the atlas on the epistro- 
pheus become relaxed, permitting a spontaneous dislocation. The relaxation 
of ligamentous support may be due to bone destruction, bone decalcification 
or joint involvement. The vertebral bone may be destroyed by pyogenic, 
tuberculous or syphilitic osteomyelitis. Bone decalcification and joint in- 
volvement follow an adjacent cervical infection as sinusitis, pharyngitis, ton- 
sillitis, mastoiditis, adenitis or dental abscess. The otolaryngologic literature 
classifies such a spontaneous dislocation following cervical infection as 
“Grisel’s disease.” Leriche and Poligard® explain the decalcification on the 
basis of calcium absorption from the hyperemia induced by tbe infection. 
Watson Jones^ supports this in reporting a bo}^ of nine years with a mas- 
toiditis and cervical adenitis with a dislocation in which the roentgenograms 
revealed complete decalcification of the anterior arch of the atlas. Following 
reduction, and as the infection subsided, recalcification occurred. The joint 
involvement with distention of the capsule and stretching of supporting liga- 
ments, Wittek and Jacobs^- claim, is from the regional hyperemia. Coutts^ 
believes the axoid-epistropheal joints are involved by direct extension of the 
infection through the lymphatics. The detachment of ligaments accompanying 

* Read before the American Surgical Association, St. Louis, Mo., May i, 2, 3, 1940. 
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decalcification or stretching of the ligaments trom joint involvement results 
in articular relaxation that permits dislocation. This may be gradual, from 
the position of comfort assumed by the head during the infection, or sudden, 
from an attempt to change the position of the head. The former is illustrated 
by Grieg^ in citing a case reported by Benjamin Bell, lOO years ago, in which 
a dislocation of the atlas was recognized in a subject with a chronic pharyngeal 
ulcer. Sudden dislocation is noted by Watson Jones in a case with tuber- 
culous cervical adenitis with sinuses. As the nurse attempted to change 
the position of the head to facilitate dressing, the subject died. The autopsy 
revealed that the first cervical vertebra had been dislocated with impingement 
of the spinal cord. 

Paral3dic dislocations from muscle imbalance have been accredited by 
Coutts as occurring in the subacute stage of poliomyelitis. 

Congenital absence of the odontoid was reported by Roberts^” as a cause 
for dislocation of the first cervical vertebra. This. subject was a man, age 20, 
who was pivoting on his head in a gymnasium when something snapped at 
the base of his skull. He had sudden severe pain in his neck. Roentgenograms 
showed a forward dislocation of the first cervical vertebx'a and an absence 
of odontoid. The dislocation was reduced by head traction. Operative fixa- 
tion was advised but refused. A leather collar was applied. The subject 
had no recurrences for one year but subsequently could not be located. 

Avatoviy . — The axoid-epistropheal relation is dependent upon three com- 
mon articulating surfaces. The axis is constructed of two lateral masses 
joined anteriorly by a narrow mass of bone, the arcus anterior, and posteriorly 
by a similar but larger mass, the arcus posterior. The lateral masses articulate 
superiorly with the condyles of the occiput and interiorly with the superior 
articulating facets of the epistropheus. The superior articulations are slightly 
concave to permit a rocking action. The inferior are almost flat to permit 
a gliding rotary action. Both superior and inferior articulations are in the 
horizontal plane. The inferior facets are, therefore, particularly dependent 
upon ligaments for support. The arcus anterior articulates with the odontoid 
process or dens of the second vertebra. The odontoid is a superior projec- 
tion of the body of the second cervical vertebra. It has a flattened surface 
covered with cartilage both anteriorly and posteriorly. Across its posterior 
surface is stretched the transverse ligament from the two lateral masses of 
the atlas. From the tip of the odontoid extend two alar ligaments and an 
apical ligament to the occiput of the skull. These ligaments are covered by 
the tectoria membrane which extends downward from the basilar process of 
the occipital bone over the posterior surfaces of the vertebral bodies. The 
tectoria membrane, in turn, is covered by the posterior longitudinal ligament 
which has similar attachments. Anteriorly, the atlas is supported by the an- 
terior longitudinal ligament which extends from the inferior surface of the 
basilar process of the occiput attaching along the anterior surface of the 
vertebral bodies. The posterior arch is bound to the posterior margins of 
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the foramen magnum by the atlanto-occipital membrane and the arch of the 
second cervical vertebra by the ligamentum flavum. 

Diagnosis . — Coutts gives an excellent description of the interpretation of 
clinical and roentgenologic diagnosis of axoid-epistropheal dislocation. The 
authors agree that the diagnosis is indicated by few constant symptoms and 
signs, and that the verification of the diagnosis is determined by the roentgeno- 
gram. The head is held in a torticollis position. The chin is frequently held 
tightly against the larynx. It is often difficult to open the mouth. Dysphagia 
and voice change may be obserA^ed. Pain is in the occipital and mastoid areas 
due to pain reference in the distribution of the second cervical nerve. These 
areas are tender to touch. INIotion, particularly extension, increases the pain. 



Fig. I. — Case 6; Lateral view of cervical spine showing anterior dislocation of the first cervical 
vertebra. A. Shows the spine is in maximum extension. B. Shows the spine is in maximum fle.xion. 
These comparative films show the extent to which deformity is exaggerated in the flexed position. 
This IS of value in the follow-up examination to clarify the question of luxation, after the plaster 
case immobilization, applied after reduction has been removed. 

The subject rises, supporting the chin in his hands. On attempted cervical 
motion, grating of the neck is experienced. This may be audible to the exam- 
iner. The head can be laterally flexed but slightly from the side to which it is 
tilted. The chin cannot be rotated past midline in attempting to correct the 
rotation deformity so that the subject must turn his entire body to see over the 
opposite shoulder. Posteriorly, the paraspinal muscles are prominent on the 
side to which the chin rotates. This prominence is accentuated if any attempt 
is made to straighten the head. If the mouth can be opened, the pharynx will 
bulge on the side to Avhich the head is tilted. Paralysis is relatiA'^ely infrequent 
in those cases surviving the force producing the dislocation. When present, 
however, it is more common in the arms. Sensation may be retained as the 
pyramidal decussation lies directly behind the odontoid. Death may be im- 
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mediate if the medulla is compressed, but the diameter of the foramen magnum 
permits considerable displacement without cord compression. 

The roentgenologic diagnosis is dependent upon anteroposterior and lateral 
views. If the lateral views are taken in maximum extension and maximum 
flexion of the cervical spine, the dislocation is found exaggerated b}^ flexion 
(Fig. I A and B). There is a lordosis of the lower cervical spine. The an- 
terior arch of the atlas appears more than 2 Mm. anterior to the odontoid, 
unless the latter is fractured. The posterior arch of the atlas appears broader 
in unilateral dislocations as it is tilted. If lines are drawn through the inferior 



A. B. 

Fig. 2. — ^Case 5: A. Slio\s-s a left rotary dislocation of the first cervical vertebra. A typical 
torticolli.s _ position of the head is shown. The overlap of the lateral masses of the atlas and their 
asymmetrical relationship to the odontoid is visualized.' B. The same, following reduction. 


surface of the first cervical and the base of spine of the second, the}^ will be 
found to converge rather than parallel one another. The odontoid, if fractured, 
fails to appear as a continuation of the body of the second cervical. 

The anteroposterior view is difficult to obtain as the head frequently can- 
not be extended nor the mouth opened (Fig. 2 A and B) . The second cervical 
spine appears as an inverted V and is deviated to the side to which the chin 
is rotated. The successive cervical spinous processes gradually return to 
midline. Accompanying the rotation deformity, a widening of one and a nar- 
rowing of the other lateral facet between the first and second vertebrae or loss 
of space between both facets is observed. When the odontoid is fractured it 
may appear nearer to one lateral mass than the other. 

The vertex-mental view is advocated by Pendergrass and Chamberlain® as 
an aid in the roentgenologic diagnosis of dislocation of the first cervical verte- 
bra. They state that this is taken diagrammatically opposite from the view 
described by Hirtz (Fig. 3). The anterior arch of the atlas projects away 
from the odontoid process. One lateral mass of the atlas is more closely ap- 
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proximated to the odontoid. This lateral mass fails to superimpose with the 
superior facets of the epistropheus. A transverse process and the spinous 
process of the epistropheus both pioject from either half of the posterior arch 
of the atlas. 

Differential Diagnosis . — The diagnosis of dislocation of the first cervical 
vertebra is readily confused in the absence of a traumatic injury. Brookes^ 
cites that children are frequently irritable during the prodromal stage of an 
infection and may be subjected to some form of punishment as a shaking or 
spanking which, though unrecognized at the time, exerts sufficient trauma to 
initiate the dislocation. Padula and Tracey® recently reported such a case in 
a four and one-half-months-old infant, who developed respiratory difficulty 



Fig 3 — Case 5 A vertex mental Mew of a left rotao djslocatjon of the atlas showing a retouched 
roentgenogram, and corresponding dislocation in an anatomic specimen 

following a shaking by an irate father because he was annoyed by its cries. 
Generally the torticollis deformity is not recognized until after the illness. 
Woltman and Meyerding^’’ suggested that the absence of neurologic findings 
could account for mistaken diagnoses of pharyngeal abscess and cervical 
arthritis ; while less frequently the delayed and gradual onset of neurologic 
symptoms would be confused with cerebellar tumor, syringomelia, bulbar 
palsy and myasthenia gravis. 

Treatment . — The dislocation should he reduced as soon as possible after 
recognition. A method has been employed' by which the weight of the de- 
pendent head results in spontaneous reduction. This method is not adaptable 
for posterior dislocations of the first cervical vertebra which are accompanied 
with a fractured odontoid, as, theoretically, the deformity would be increased 
and cord compression could result. Caution is indicated in its immediate 
application after traumatic dislocation in which edema of the cord would 
cause a further paralysis. In treating fracture dislocations in other regions 
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of the cervical spine by this method it was learned that children tolerated 
it better than adults. An uncomfortable complication in adults was edema of 
the scalp. 

Method . — Two or three short mattresses are placed on the fracture bed 
(Fig. 4) . The head is gradually, for the first 24 to 48 hours, extended further 
over the end of the top mattress until the subject’s shoulders rest on the edge 
of the mattress. The head then hangs free for another 24 to 48 hours. The 
subject is held in position by applying Buck’s extension to the legs and raising 
the head of the bed. When rotation and lateral flexion of the head are free 
and equal in both directions, reduction has been accomplished. The reduc- 
tion is checked roentgenological !y simply by transferring mattresses and child 
with head hanging over the end onto a stretcher and transporting him to the 



grams are taken without disturbing the position of the head by holding a 
casette on the side of the neck for the lateral view and repeated with the casette 
in back of the head for the anteropo.sterior view. 

Reduction is maintained by a plaster bandage from head to pelvis. It is 
necessary to have the chin and forehead included so as to prevent flexion of 
the head, which would cause redislocation. The plaster encasement is ex- 
tended to the pelvis so that its weight is borne more comfortably by the 
patient. The method of applying the plaster bandage is to transfer the 
patient from the mattress without supporting the head, so that his back rests 
on the canvas sling of an Abbott frame and the head hangs dependent. A 
body jacket is then applied. As this dries, a table of suitable height is pushed 
beneath the patient. The canvas sling is released so that the table supports 
the patient s trunk. The Abbott frame and sling of canvas are then removed. 
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A four-inch muslin bandage, with a longitudinal slit in its midportion which 
will permit it to be slipped over the patient’s head to run beneath the chin 
and occiput, is arranged so that the ends may be tied behind the operator’s 
back. In this way the operator can exert traction and control the amount 
of extension of the neck. The extension which occurs at the occipito-axoid 
joint is not necessary, and not desired, as it will fix the subject’s head looking 
heavenward. The head encasement is then applied over the traction bandage, 
which can be withdrawn after the head and body parts of the plaster case are 
joined together. 

The fracture's of the odontoid %vere held for 12 weeks in plaster, and then 
a Thomas collar worn for eight weeks. 

The dislocations were held for 16 weeks in plaster, and four to eight 
weeks with a Thomas collar. The Thomas collar was necessary in order 
to permit rehabilitation of the cervical muscles. The atrophied muscles readily 
fatigued, thus permitting strain on the ligamentous structures. The strain 
caused pain and could produce another dislocation. The motion of the 
cervical spine permitted by the Thomas collar allowed the musculature to 
develop without the hazard of fatigue and ligament strain. 

CASE REPOKTS 

Case I. — T. S., male, age on March 3, 1935, was in a tussle, in which another 
boy had him in a head-lock. He had pain in the occipital region. The head was held 
tilted to left and rotated to right. He was admitted to the Graduate Hospital the same 
day. Roentgenologic examination revealed a fracture of the odontoid base with posterior 
displacement of one-quarter the breadth of the base. Traction was applied to the head 
by means of a Sayre collar and a four pound weight. The neck was held in slight 
extension by means of a partially inflated air-ring beneath the shoulders. After reduc- 
tion was verified roentgenologically, a plaster encasement was applied from head to 
pelvis. This was worn three months, after which a celluloid Thomas collar was applied 
and worn for three months. Roentgenograms taken one year later (March 23, 1936) 
showed a very slight anterior position of the odontoid and obliteration of the fracture 
line. There was full motion in the cervical spine, and no deviation of the head. 

Case 2. — M. D., colored, female, age 3 } 4 , had her neck stepped on by an adult, 
48 hours before admission to the Children’s Hospital, August 25, 1936. She complained 
of pain in neck and would not turn her head. The head was tilted to the left and the 

chin was rotated to the right. Roentgenograms showed a fracture at the base of the 

odontoid, with anterior displacement (Fig. 5 A and B). After 48 hours of dependent 
head traction, a plaster encasement was applied from the head to the pelvis. This was 
worn three months. A Thomas collar was then worn for two months. At examination 
May 24, 1937, there was but slight deviation of the head and full range of cervical 
spine motion. Roentgenograms showed the fracture healed and the dislocation reduced. 

Case 3. — J. D., male, age 60, had delirium tremens and fell downstairs May 30, 1935, 
sustaining a fracture of the odontoid, with anterior displacement of the first cervical 
vertebra, and a fracture of the right humerus. He was admitted the same day to the 

Philadelphia General Hospital. He had no neurologic involvement. Due to mental 

confusion, it was necessary to feed him through a nasal tube. He developed a decubitus 
ulcer on his chin from the Sayre collar traction. The dependent weight of the head 
was tried. In 24 hours, reduction had been accomplished. A plaster encasement was 
applied from head to pelvis. The patient tore off the encasement 24 hours later. He 
was transferred to the psj'chiatric ward. The reduction could not be maintained with 
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Sayre traction. No sj'inptoms referable to cord pressure developed up until his death 
six weeks later from pneumonia. 

Case 4. — W. S., colored, male, age ten, was admitted to the Children s Hospital 
November 16, 1936. Three weeks before admission, during illness from acute tonsillitis, 
he awakened one morning with pain in mastoid region and a stiff neck, which forced 
him to hold his head tilted to right and the chin rotated to left. 

Roentgenologic examination revealed a forward dislocation of the right lateral mass 
of the first cervdcal vertebra. He was treated with his head hanging dependent as 
described. After four days, the roentgenogram verified the reduction and a plaster 
jacket from head to pelvis was applied. After four months (March 25, 1937) the 
encasement was removed and a Thomas collar applied, which was worn for one month. 
On c.xamination March 14, 1938, there was a questionable tilt of head to the right. 



Fig. 3. — Case 2: A. A tracture through the base of the odontoid, with anterior dislocation. B. The 

same, three months after reduction. 


Lateral flexion of the cervical spine was 20” less to the left than to the right. Other 
motions were unimpaired. 

Case 5.— B. T., female, age eight, had a prolonged history of upper respiratory in- 
fection and pharyngitis. She had had cervical adenitis for five weeks. For two weeks 
prior to admission to the Mary Dre.xel Home May 9, 1938, her head had been turned 
with the chin on the right shoulder and head tilted anteriorly. Examination revealed 
the head held in 70° rotation to the right and 30” flexion to the left. Rotation of the 
head to the left could not bring the chin within 30“ of the midline. Rotation of the 
head to the right was 100°. Flexion to left was 45°. Flexion to the right was zero. 
No other physical signs were present. Roentgenograms showed a rotary displacement 
of the atlas to the right, with a luxation of the occipital condyles to the right on the 
lateral masses (Figs. 2 and 3). With the head hanging dependent the dislocation 
reduced m 48 hours. The usual type of plaster encasement was applied and worn for 
three months, after which a leather-reenforced collar was worn for two months. At 
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examination December 2, 1938, the roentgenogram showed reduction maintained. The 
chin was, clinically, slightly to right of the midline but the cervical motions were equal. 

Case 6. — D. S., female, age three, was admitted to the Children’s Hospital June 2, 
1936. She had had measles six weeks previously which was followed by a cervical 
adenitis and bilateral otitis media. The neck had been held stiffly with the head turned 
to the right for a week. There was anterior displacement of both lateral masses (Fig. i). 
Head traction by means of a Sayre collar was tried in this case for four weeks without 
success. Reduction occurred in 24 hours wdien the head was allowed to hang dependent 
(Fig. 6A and B). A plaster encasement was applied from head to pelvis. This w'as 
changed at the end of three months and removed in four months. A Thomas collar 
was worn six weeks. 

January 4, 1937, two weeks after removal of Thomas collar, dislocation recurred. 



A. B. 

Fig 6 — Ca-e 6 A. SliosMiig: reduction ^\lth head banging dependent Note the amount of dis 
traction betNNcen the occiput and first cervical vertebra, denoting ligamentous relaxation I.ateral 
films prior to reduction are shown in Figure i B Following surgical fixation, in which the laminae 
v\ere wired together. 

Reduction w'as accomplished with the head dependent and a plaster encasement w'as 
applied on the third day. At end of five months the encasement was removed and a 
Thomas collar applied. One week after lemoval of Thomas collar the second time, a 
recurrence of dislocation w'as observed. 

Opciafion . — ^July 29, 1937: An open reduction of the first and second cervical dis- 
location was performed through a posterior midline incision. The head of patient was 
held in position by means of a plaster bed. Traction on the posterior arch of the first 
cervical vertebra w'as made by a tow'el clip in order to approximate it to the arch of 
the second cervical vertebra. The arches were lashed together, as advocated by Osgood 
and Mixter,” with a strip of fascia lata from the thigh. A jacket w'as worn four weeks 
and a Thomas collar applied. The dislocation again recurred. Second Operation. — Aug- 
ust 2, 1937, the fascial suture w'as found to have pulled free from its silk sutures. It 
W'as then observed that a mistake had been made in not knotting the fascia to itself 
and securing the knot with silk. This time, two w'ire sutures w'ere passed around the 
posterior arches of the first and second cervical vertebrae, and an attempt was made to 
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obtain bony fusion between them by removing’ the ligaments and cartilaginous covering 
and overlapping pedicle grafts. 

Four months later the plaster encasement was removed. The position had been 
maintained and a Thomas collar was applied and worn three additional months. 

At e.xamination June i, 1939, 21 months after the second operation, the head was 
held with a slight tilt to the left. Extension 30°. Flexion 45°. Rotation 25° left, 
45° right. Lateral flexion, bilateral, 45°. There were no neurologic findings. Roentgeno- 
grams showed no forward luxation with flexion, according to comparative lateral 
roentgenograms with the cervical spine in maximum e.xtension and flexion. 

Table I 

SU.^^.^rARY OF SIX CASES OF DISLOCATION OF THE FIRST CERVICAL V’ERTEBRA 


Case 

Initials 

Age 

Etiology 

Dislocation 

Complication 


Result 

I. 

T. S, 


Trauma 

Posterior 

Fracture odontoid 


Reduced 

a. 

M. D. 

3H 

Trauma 

Anterior 

Fracture odontoid 


Reduced 

3- 

J. D. 

60 

Trauma 

Anterior 

Fracture odontoid; frac- 
ture right humerus; de- 
lirium tremens 

Death from 
pneumo- 
nia 

4- 

W. S. 

10 

Spontaneous. Ac. tonsil- 
litis 

Right. 

Rotatory 

None 


Reduced 

s. 

B. T. 

8 

Spontaneous. Cervical 
adenitis 

Left, 

Rotatory 

None 


Reduced 

6. 

D. S. 

3 

Spontaneous. Measles. 
Cerv. adenitis. Bilat- 
eral otitis media 

Anterior 

Three recurrences, 
open fixations 

Two 

Reduced 


Discussion . — In the six cases reported, the traumatic and spontaneous 
dislocations were equally divided (Table I). The traumatic dislocations 
were associated with a fractured odontoid. Otie of this group had a posterior 
dislocation. There were three anterior dislocations, one spontaneous and two 
with a fractured odontoid. The two remaining spontaneous dislocations were 
rotator}!. The spontaneous dislocations had been preceded by a regional cervical 
infection and not by an involvement of the vertebra. No neurologic symptoms 
were encountered in this group. 

With the exception of the posterior dislocation, all reduced spontaneously 
by permitting the head to hang dependent. 

The reductions were maintained by a plaster of paris bandage from fore- 
head including the pelvis. The fractured odontoids were held three months. 
The spontaneous dislocations were immobilized for four months. After the 
removal of the plaster bandage, a Thomas collar was used on an average of 
six weeks, until the cervical muscles were rehabilitated. At the end of six 
months, if lateral roentgenograms, taken with the head in maximum flexion, 
showed no luxation of the axis, the dislocation was considered reduced. 

There were two complications in the series. The one, Case 3, a male, 
age 60, with delirium tremens in which fixation was abandoned, developed 
pneumonia six weeks subsequently and died. The other, Case 6, was a child 
who had three recurrences without attributable trauma; two, after two com- 
plete six-month fixation periods ; the third, four weeks subsequent to operative 
fixation, in which fascia lata was used to fasten the laminae of the first and 
second cervical vertebrae together (Fig. 7). An error in the operative 
technic was found responsible for the third recurrence of the dislocation. The 
ends of the fascia lata suture were not knotted before being sewn together 
with silk, so that they pulled free. 
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Summary. — Dislocations of the first cervical vertebra were a result of 
trauma, infection (spontaneous), muscle paralysis or congenital defect. The 
ligaments supporting the axis and epistropheus normally prevented luxation. 
A force, on the other hand, levered by the ligaments, resulted in a fracture 
of the odontoid. Six cases of dislocation of the first cervical vertebra, ranging 
from three to 6o years of age, are reported after observation from one to four 
years. Three cases had a traumatic history and were associated with a frac- 
tured odontoid. Three were spontaneous dislocations following associated 



Fig. 7. — Drawing showing the technic employed for fastening the laminae 
of the first and second cervical vertebrae with fascia lata. (Rlodification of 
the method advocated by Mixter and Osgood.^O 


infections in the cervical region. One case with a fractured odontoid had a 
posterior dislocation. Two had anterior dislocations. One spontaneous dis- 
location had an anterior dislocation, two spontaneous dislocations had rotatory 
displacement, one to the left and the other to the right. No cases had any 
neurologic disturbance from the dislocation. All except the posterior disloca- 
tion were reduced spontaneously with the head hanging dependent. Reduc- 
tions were maintained by a plaster of paris bandage, including forehead and 
pelvis, for three months if associated with a fractured odontoid, and four 
months if spontaneous. A Thomas collar was used for six additional weeks. 
There were two complications. One case, with delirium tremens, was un- 
cooperative, reduction could not be maintained by plaster fixation and death 
resulted from pneumonia. The second case had three recurrences in 15 
months, each time after mechanical fixation was discontinued. This patient 
had two surgical attempts made to maintain reduction. The second surgical 
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procedure has remained successful for 21 months, with no external fixation 
for 17 months. 


CONCLUSIONS 

(1) Dislocation of the first cervical vertebra is commonly caused by 
trauma or infection. 

(2) Traumatic dislocations are frequently associated with a fractured 
odontoid. 

(3) The infection is rarely in the vertebra but in the surrounding cervical 
tissues. The dislocation in such instances is spontaneous. 

(4) Neurologic complications are infrequent. Those reported in the 
literature are immediate or delayed, and gradual in onset. 

(5) Dislocations of the first cervical vertebra can be safely and easily 
reduced spontaneously with the head hanging dependent, except posterior 
dislocations or in the presence of neurologic complications. 

(6) A recurrence of a dislocation after described care requires operative 
fixation. 
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A MECHANICAL AID FOR VENIPUNCTURE 

Fred F. Rudder, M.D. 

Atlanta, Ga. 


This instrument was designed to facilitate venipuncture where large- 
sized needles (No. 13 to i6 gauge) are employed in transfusions. The un- 
derlying principle has been evolved after an experience of approximately 
1,000,000 venipunctures, over 60,000 of which have been performed by the 
author during the past two years. 



Fig I — Showing the mechanics of the 
dcMce emplojed. and the method of its in* 
troduction into a ■vein 


It has been my experience that veni- 
puncture can best be performed by fixing 
the vein with the thumb, and, with the 
bevel of the needle up, the skin is punc- 
tured over the vein. A backward pull is 
then made on the plunger of the syringe 
as the vein is being entered. When the 
lumen of the vein is entered, blood fills 
the syringe. The disadvantages of using 
an ordinar}' syringe are: (i) The barrel, 
even with an eccentric tip, prevents the 
needle from being inserted jiarallel to the 
long axis of the vein by striking the arm 
or thumb; and (2) pulling back on the 
plunger while entering the vein may be an 
awkward procedure. 

The device, as illustrated in Figure i, 
obviates the above objections, in that the 
handle is of sufficient length so that the 
needle may easily parallel the vein, and 
when the lumen of the vein is entered 
blood immediately flows out of the per- 
forated passage. The handle fits snugly 
into the palm of the hand where even pres- 
sure can be exerted, affording perfect con- 
trol over the tip of the needle at all times. 


Submitted for publication November 25, 1939. 
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DELAYED HEMORRHAGE FOLLOWING TRAUMATIC RUPTURE 

OF THE SPLEEN— WITH PARTICULAR REFERENCE TO 
ROENTGENOLOGIC FINDINGS* 

CASE REPORT 

J. Montgomery Deaver, M.D. 

PniLADELriiiA, Pa. 

Traumatic rupture of the spleen and its attendant hemorrhage has be- 
come recognized as a definite, though somewhat unusual, clinical entity. It is 
also recognized that considerable variations in symptoms occur and that these 
variations depend upon the severity of the splenic injur}'-, the quantity of blood 
lost, and the rate of blood loss. The patient may become exsanguinated as 
rapidly as when an aortic aneurysm bursts. Or, after an initial injury, the 
patient may exhibit obscure abdominal signs over a period of days or weeks, and 
gradually go down hill until the presence of continued internal hemorrhage is 
recognized and treated. Usually the initial injury is followed by a so-called 
latent period of a few hours, followed by the symptoms and signs of internal 
hemorrhage. Much more rarely this latent period continues over a period of 
days or weeks, the patient goes about his business, and the primary injury is 
ignored or even forgotten. Bleeding has stopped. Then, under strain of a 
slight rise in blood pressure, profuse secondary hemorrhage sets in, the patient 
is prostrated, and prognosis is grave. 

This syndrome of delayed hemorrhage following traumatic rupture of the 
spleen has been reported by various authors. In 1932, Mclndoe^ published a 
report of such a case, and in addition collected 45 cases from the literature. 

In contrast to the usual case of splenic rupture where the injury is severe, 
cases of delayed hemorrhage from splenic rupture usually have a comparatively 
slight primary injury. Direct violence to the left lower thorax or left upper 
abdomen is the common trauma although a case of delayed hemorrhage has 
been reported where the patient was thrown to the ground, striking the right 
side of the abdomen. Frequently fractures of the lower left ribs are present. 

Symptoms are few and may be limited to transient dizziness. Collapse, fol- 
lowed by rapid recovery, has been reported. Pain over the spleen is frequently 
present. There may be radiation of pain to the left shoulder. The abdominal 
signs may be limited to slight epigastric or left upper quadrant rigidity. And 
in some instances no signs have been present and the patient complained only 
of a little discomfort or a dull ache in the left side. 

The latent period in these cases is usually three to nine days. Rarely, it may 
be 14 or more days, and in one case on record it lasted six months. During the 
latent period a diagnosis can sometimes be made by persistent pain, tenderness, 

* Read before a joint meeting of the New York Surgical Society and The Philadelphia 
Academy of Surgery, Philadelphia, February 14, 1940. Submitted for publication Decem- 
ber 22, 1940. 
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rigidity, or signs of splenic enlargement. When secondary hemorrhage takes 
place, it often occurs spontaneously. At other times a minor effort such as 
straining at stool or bending over is sufffcient. Apparently very little stress is 
required to break down whatever protective barriers may form in and around 
the injured organ. 

When secondary hemorrhage occurs, variations between cases diminish 
and a rather uniform symptom sequence is found. Sudden severe pain, abdomi- 
nal tenderness and rigidity, and the signs of shock develop rapidly. Death may 
occur before anything can be done. In patients who do not die at once, the 
signs of fluid in the abdomen, and an elevated left diaphragm can usually be 
found. Frequently there is radiation of pain to the left shoulder. 

The prognosis is grave ; operation is imperative. The mortality is in the 
neighborhood of 27 per cent. At the time of operation the spleen is often found 
widely torn or even shattered into several pieces, findings which attest to the 
violence of the secondarj' hemorrhage. 

The present citation is of special interest because of the roentgenologic 
findings. Films were made at the time of secondary splenic hemorrhage, and 
after recovery. 

Case Report. — A male, age 24, was admitted to the Abington Memorial Hospital, in 
December, 1939, complaining of pain in the back, the left shoulder and the abdomen. He 
had been riding in an automobile which had overturned, and, allegedly, he was unconscious 
for a short time after the accident. Examination revealed a young man suffering moderate 
pain. Examination showed fracture of the nose, left clavicle, left scapula, and left third 
and fourth ribs. There was lower abdominal tenderness with moderate rebound tenderness 
referred to the right lower quadrant. Some left upper quadrant pain was noted. No 
rigidity was present, no masses were felt, and no fluid could be demonstrated. Temperature 
98.2° F. ; pulse 80; respirations 26. Blood pressure 114/80. Blood count : 91 per cent hemo- 
globin; R.B.C. 4,400,000; W.B.C. 13,800; 86 polys, ii h'mph, 3 monos. Urine normal. 

During the first 48 hours in the hospital the patient had slight right lower quadrant 
pain, and at one time he complained of transient left upper quadrant pain. Thereafter Ije 
had no abdominal symptoms. Pain in the left shoulder region was a prominent symptom, 
but the clavicular and scapular fractures could well have accounted for it. Eight days after 
the accident the patient was discharged to the Fracture Clinic. 

Twenty days after the accident he reported to thq clinic. Slight pain was still present 
in the left clavicular and scapular regions. In retrospect, the pain in the shoulder region 
might have prompted a diagnosis of ruptured spleen with perisplenic hematoma, but there 
were no abdominal symptorhs or signs, and the pain was no more than one would expect 
from his injuries to the shoulder girdle. 

All went well until 23 days after the accident when, during coitus, the patient sud- 
denly e.xperienced agonizing left upper quadrant pain. The pain was sharp, continuous and 
prostrating in severity. It quickly spread to the midline and then to the entire abdomen 
but the point of maximum severity remained in the left upper quadrant. He was seen by 
his family physician who sent him to the hospital with the diagnosis of ruptured peptic 
ulcer. At this time examination showed a pale, apprehensive man in severe pain. The 
skin was cool, the pulse was thin, the respirations costal in type. Diffuse abdominal tender- 
ness was found, and it was most marked in the left upper quadrant. There was no radia- 
tion of pain to either shoulder. Generalized rigidity was also present, and was most marked 
in the left upper quadrant. Shifting dulness was elicited. The general picture bore some 
resemblance to acute pancreatitis and to ruptured peptic ulcer. 

Temperature 98.2° F. ; pulse 108; respirations 21. Blood pressure 124/92. Blood 

478 



Volume 113 TRAUMATIC RUPTURE OF SPLEEN 

>'iimber 3 

count; 85 per cent hemoglobin; R.B.C. 4,000,000; W.B.C. 23,300; 95 per cent polys, 3 
lymph, 2 monos. “ 

A roentgenogram of the abdomen revealed no free air but showed tenting and elevation 
of the left dome of the diaphragm (Fig. i). This finding was the most important single 
sign which led to the correct diagnosis. A diagnosis of secondary hemorrhage from a rup- 
tured spleen was made and the patient was operated upon shortly after readmission to die 
hospital. 

At operation, the peritoneum was slate-colored, and when it was opened huge quantities 
of blood and blood clots were noted throughout the abdominal cavity. Puddling of blood 
had occurred in both lumbar regions and in the pelvis. The spleen was somewhat enlarged 
and it was quite adherent to the lateral parietal peritoneum. A large gaping rent was ooz- 
ing blood from the anterior splenic surface. Splenectomy was performed. 



Fig. I. — Prcoperativc roentgenoRram showing tent- Fic. 2. — Postoperative roentgenogram showing a 
ing of left diaphragm. normal diaphragm. 


After operation the patient was transfused on two occasions. His course was unevent- 
ful. A chest roentgenogram, taken before discharge, showed a normal diaphragm (Fig. 2). 

In cases of delayed hemorrhage from the spleen the primary injury may be 
classified in three groups; (i) Minor superficial capsular rupture; (2) intra- 
splenic hematoma and subcapsular hemorrhage without capsular rupture ; and 
(3) capsular and parenchymal rupture with perisplenic hematoma. In some 
cases the hematoma takes the form of a blood cyst. Tears of the hilum are 
usually followed by brisk and continuous hemorrhage. The case reported was 
one of capsular rupture with perisplenic hematoma. 

This case illustrates a number of the characteristics of this syndrome as well 
as the difficulties in making a diagnosis before the final hemorrhage develops. 
The initial symptoms were quite characteristic. As often happens, signs were 
absent, and the symptoms were masked by other injuries. The latent period 
was somewhat longer than usual. When secondary rupture occurred, the 
specific signs of abdominal fluid and elevation of the left diaphragm, with tent- 
ing, were present in addition to the general signs of abdominal tenderness and 
rigidity, most marked in the left upper quadrant. There was no radiation of 
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pain to the left shoulder. The preoperative roentgenologic examination was 
particularly valuable in establishing the correct diagnosis. At operation, while 
the spleen was not actually fragmented, it was badly torn. Characteristic, were 
the presence of other injuries sustained at the time of primary splenic injury 
which masked the symptoms of primary splenic rupture. 
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In the Annals of Surgery, 112, page 741, in the bibliographic reference 10, the term 
“neurolemmoma” should have been spelled “neurilemoma,” which is the word originally 
employed by the author of the article. Dr. A. P. Stout. 


CORRECTION 

Article by John Scudder, M.D. : Studies in Blood Preservation, Annals of Surgery. 
112:502-519, 1940, in Tables III, V and VI the last two items in headings below Com- 
position should read 0/A and 7/A. The last two items below Mobilities, U x lo—' should 
read 0 7- 
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ZPO, a superior medicinal grade of zinc peroxide, is a distinctive preparation developed 
particularly to meet the special requirements for use in certain anaerobic wound infections. 

It has been employed with striking success in the treatment of various surgical infections 
due to micro-aerophilic and strictly anaerobic bacteria. 


Clinical results indicate that it is 
especially effective in : 


• Chro7iic, Uiidertnitjhig, Burrowing Ulcers 

• Chronic Abdominal Sinuses; Fecal Fistulas and 
Supei-ficial Ulcers 

• Lung Abscesses and ensuing Chronic F.mpyema 

• Anaerobic Infections of Dental Origin in the Face 
or Neck 

• Human Bites 

• Gunshot W'^ounds 

• Prophylaxis of Accidental or Operative Wounds 

ZPO (Reg. U.S. Pat. Off.) 

Zinc Peroxide • Speci.il Medicinal • Merck is supplied in 
1 oz. bottles • % lb. bottles • 1 lb. bottles 

Literature on Request 
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The Dependable Original E-L-A-S-T-l-C Adhesive Pressure and Supportive Bandage: 

AUows body freedom . , . Stays in place at all times and in all positions . . . Comfortable . . . Can be worn 
continuously for weeks. Obtainable from your dealer in widths of 2, 2}^, '3 and 4" — 3 yards long (slack) 

DUKE LABORATORIES, INC., STAMFORD, CONN. 

Manuiaclured by the makers of NIVEA, the preseriber's cosmetic for dry, chapped shin. 
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TiME TO PRESCRiBE 

GRAY'S COMPOUND 

Formerly: Gray’s Glycerine Tonic Comp. 

Make gray’s compound a routine prescription after major op- 
erative procedure or when serious infectious disorders subside. 
Acting, in support of other measures, as a reconstructive agent 
it stimulates the usual lagging appetite of the convalescent and 
aids in the development of a better, systemic tonal quality. 
GRAY’S COMPOUND should also not be forgotten for its recognized 
value in most cases of senescence. 

Samples to physicians on request. 

THE PURDUE FREDERICK COMPANY 

135 Christopher St. New York 
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WHEN STRENUOUS MEASURES ARE IN ORDER 


When acute hypotension endangers life, Neo-Synephrin 
Hydrochloride provides the rapid, prolonged vasoconstric- 
tion that may be a life-saving measure. 

ONE PER CENT STERILE SOLUTION OF 

NEO-SYNEPHRIN HYDROCHLORIDE 

(laevo-alpha-hvdroxy-bela-mefhyl»amino-3-hydroxy efhylbenzene hydrochloride) 

The pressor action of Neo-Synephrin Hydrochloride is char- 
acterized by these highly desirable qualities: 

• Rapid effect. 

• Sustained pressor action. 

• Slowing of pulse rate (in almost all cases). 

• Undiminished effect on repeated administration. 

• Relatively low toxicity. 

AVERAGE DOSAGE: 0.5 cc. administered sub- 
cutaneously. Supplied in rubber-capped vials 
containing 15 cc. of a sterile 1% solution. 

Write for literature and bibliography 
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Made in 

U. S. A. 


DEKNATEL SURGICAL SILK 

certain and easy manipulation . . . 
extra tensile strength . . .superiority 
where wet dressings are used . . . 
splinterless smooth surface ... re- 
sistance to action of enzymes, cata- 
lyzers, lochial discharges, vaginal 
acids . . . soft knots and ends . . . 
strong smaller sizes . . . and other 
distinctive qualities . . . have brought 
it into standard practice with innu- 
merable hospitals and surgeons. 

DEKNATEL SURGICAL SILK is 

round and uniform — ends do not un- 
ravel — and is easily threaded. It 
comes in 12 sizes (black or white), 
for the various operations. 

Write for Sample for Trial Use 

Also commended to the surgeon's use are 
DEKNATEL SURGICAL NYLON and 
DEKNATEL EYELESS NEEDLE 
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• There are sound reasons why the completely 
shockproof ElX-11-33 has met with the enthusiastic 
approval and acceptance of value-^vise medical men. 
It brings high quality equipment to the popular price 
field— sets new standards of value and operating con- 
venience. Radiographically calibrated, flexible, and 
unusually efficient, the ICX-11-33 is easy to operate 
accurately. Its refined, simplified control eliminates 
intricate manipulation, and results of excellent diag- 
nostic quality can be produced routinely and dupli- 
cated consistently. 

Investigate the extra value of the KX-ll-33’s in- 


novations, advancements, and operating conveni- 
ences. Find out how much more you will get for your 
x-ray dollar when you invest in the G-E KX-11-33. 

❖ To get the full story so that you can check the 
features of this modern combination unit, do this: 
Write to Department E13 for complete information 
and your copy of the KX-11-33 catalog. 

GENERAL @ ELECTRIC 
X-RAY CORPORATION 

aoia JACKSON bivd. Chicago. s. a. 


Please nieiUioii Axsals of Surgehv when writing advertisers. 
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ABBOTT-RAWSON DOUBLE BARRELLED 
GASTRO-ENTEROSTOMY TUBE 

W, Osier Abbott and Arthur J. Rawaon, Philadelphia. 





P-91+8 


“Double Barrelled Gastro-Enterostomy Tube (Abbott-Rawson) 
P9148 Is designed for the post operative care of malnourished 
patients subjected to any form of operative procedure anastomose 
ing the stomach to the small intestine. 

The tube is so constructed that a single lumened section leads up 
from the “bucket’* (bucket is of sterling silver) at the tip for 
30 cm. at this point. A second and larger lumen begins and con- 
tinues throughout the remaining length of the tube. 

Described in the Journal of the American Medical Association 
June 10, 1939, Page 2414. 

P9148 Double Barrelled Gastro-Enterostomy Tube <Abbott-Raw- 
son) with sterling silver bucket (does not include bottle). . .$6.50 

We, also, make the Miller-Abbott Double Lumen Tube for Small 
Intestinal Intubation. Bibliography on request. 


MADE AND SOLD BY 


THE GEORGE P. 
Arch & Twenty-third Sts. 


PILLING 


& SON COMPANY 
Plilla., Pa., U. S.A. 



hydrochloride 

For the relief of pain, Dilaudid hydrochloride has several 
advantages over morphine. It is a stronger analgesic, acts 
more quickly, and is less likely to cause undesirable symp- 
toms, such as nausea, constipation, or marked drowsiness. 

Analgesic Dose: Dilaudid hydrochloride l/20 grain will 
usually take the place of 1/4 grain morphine sulphate. 



DILAUDID hydrochloride (dihydromorphinone hydrochloride) Council Accepted 
Hypodermic and oral tablets, rectal suppositories, and soluble powder 

* Dilaudid hydrochloride is subject to Federal narcotic regulations. 

Dilaudid, Trade Mark reg. U, S. Pat, Off, 

BILHUBER-KNOLL CORP. ORANGE. NEW JERSEY. 
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the value to you of 

PATTERSON 
X-RAY SCREEN 

Research 


THE FOUNDING of 
The Patterson Screen 
Company 28 years 
ago was due to the 
successful culmina- 
tion of a research 
project. The long 
quest for a satisfactory 
fluoroscopic screen chemical resulted in the 
Standard Fluoroscopic Screen, and the incep- 
tion of a business. 

It is quite logical, then, that because research 
is the very corner stone, it should continue to 
be a most significant part of all Patterson 
activities. With the growth of the science of 
radiography, Patterson has carried on a con- 
stantly broadening program of research and 
development, in the world’s largest laboratory 
entirely devoted to this field. 

As a result of this research effort Patterson has 
made available to the profession many notable 


achievements, including;— the first stable fluor- 
oscopic screen without lag, the first grainless 
intensifying screen, the first cleanable intensi- 
fying screen, and others. 

Equally important to the X-ray field has been 
the dependable uniformity of Patterson screens 
and their conformity to those self imposed 
high standards which have made them 
outstanding the world over. The company’s 
extensive laboratory facilities and highly trained 
personnel make possible the detailed analysis of 
every chemical ingredient before it is accepted 
for production. During manufacture, too, lab- 
oratory control is never relaxed, so that the 
finished screen is as nearly perfect as modern 
scientific methods permit. 

The great significance attributed to research in 
the production of fine screens will be indicated 
in succeeding Patterson advertisements. 

THE PATTERSON SCREEN COMPANY 
TOWANDA, PA., U. S. A. 



PATTERSON— TH E WORLD’S STANDARD FOR HIGHEST SCREEN QUALITY 
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.xANDARD SURGICAL PUBLICATIONS 


?IEW WORK 


JUST READY 


THE FOOT AND ANKLE 

By PHILIP LEWIN, M.D. 

Associate Professor of Bone and Joint Surgery, Xorthwcstem University Medical School, Chicago, Illinois. 

Octavo^ 620 pages^ illustrated with 693 figures on 303 engravings* Buckram, $9*00, net* 


This book is unique among works of this char- 
acter in that it is not confined to the foot alone 
but includes the ankle as well. It is written for 
the general practitioner who fii'st sees these cases, 
for the industrial surgeon and for the orthopaedic 
surgeon. It covers the diagnosis and treatment of 
diseases of these members as well as their dis- 
abilities and deformities, fractures and disloca- 
tions and similar conditions. It includes the un- 
derlying principles of the ctiolog 3 '-, pathology, 
diagnosis and treatment of congenital, static, in- 
fectious, paralj'tic and other lesions. 


Every point of view from which these condi- 
tions are approached is fully covered — the ortho- 
paedic, surgical, gynecological, neurological, 
sociological and economic. The chief objective 
of the treatment is to restore function. The re- 
lation of foot defects to other bodily complaints 
is full}', covered, including the important relation 
of orthopaedics to neurology. This book will be 
particularly valuable to industrial physicians 
and to those doctors who are called as witnesses 
in compensation cases. It is a safe and conserr'a- 
tive guide. 


TUMORS OF THE SKIN 


Benign and Malignant 

By JOSEPH JORDAN ELLER, M.D. 

Attending Dermatologist, Cit.v Hospit.al, New York Cit.v; Consulting Dermatologist: French Hospital and Broad 
Street Hospital, New York City; Unity Hospital, BrookI.vn; Morristown Memorial Hospital, Monmouth 
Memorial Hospital, Fitkin Memorial Hospital, Nonvalk General Hospital, etc. 

Octavo, 607 pages, illustrated loith 403 engravings. Buckram, $10,00, net. 


This is the only book which covers in detail the 
entire field of benign and malignant tumors of 
the skin. It reflects a most e.vtensive study of the 
subject and a wide clinical e.vperience. Its objec- 
tive is to give in a single comprehensive prac- 
tical volume all of the available information on 
diagnosis and treatment. It includes clinical de- 
scriptions and photographs of the various neo- 
plasms with discussions of the best methods of 
therapy and a chapter on cutaneous surgery and 
plastic repair. 


Pre-cancerous lesions and their treatment are 
covered and emphasis is placed on the recogni- 
tion and management of cancer in its early 
stages. Sections are devoted to carcinomas of the 
lip, mouth, penis and vulva ; also to the sarcomas, 
lymphomas, mycosis fungoides and Hodgkin’s 
disease. A thorough histopathologic study of the 
various tumors is included with the relationship 
to treatment. The principles and technic of 
roentgen and radium therapy for skin tumoi's 
are fully discirssed. 


LEA & FEBIGER 

Please send me books checked: □ Check enclosed herewith. 

□ Lewin on The Foot and Ankle 

□ Eller on Tumors of the Skin 

Name Address 

(A. of S. 3-41) 
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Washington Square 
PHILADELPHIA, PA. 

□ Bill me at 30 days. 
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Ewing^ Gallovray 


D tLAY caused by slow or brief spinal anesthesia 
is eliminated when you specify NEOcaine. Sur- 
gical anesthesia starts in 5 to 10 minutes and lasts 
11/^ to 2 houis. NEOcaine can be used in adequate 
dosage because of its low toxicity. 

NEOcaine piovides quick, safe and satisf'’ctoiy 
anesthesia of sufficient duration for most major opeia- 
tions. Recovery is rapid and ill effects are infrequent. 

The technique is simple. There are only thiee easy 
steps. First, lumbar puncture is pei formed. Second, 
the spinal fluid is allowed to drop diiectly into the 
ampoule, dissolving the crystals. Third, this solution 
is injected slowly and the patient placed in the Tren- 
delenburg position for three hours. 

Supplied in boxes of 10 ampoules of 0.05, 0.08, 
O.lO, 0.12, 0.15, 0.20 and 0.30 Gm.of pure French 
piocaine hydiochloi ide, especially prepaied for spinal 
anesthesia. The ampoules aie made and filled with 
exactly weighed amounts in the United States. 


ANGLO-FRENCH DRUG CO. (U. S. A.) INC 


NEOcaine 

FOR SPINAL ANESTHESIA 


75 VARICK ST. 


NEW YORK, N. Y. 
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With Cutter Solutions in 



rabbits, not your patients, chance reactions! 


A RECENT published report 
. quotes an executive of a 
hospital preparing its own solu- 
tions: "In the event of any 
reaction, the nurse reports the 
number of the bottle so that 
we can more accurately check 
the possibility of unclean equip- 
ment, etc." 

The time to check the possi- 
bility of "unclean” apparatus, 
equipment failure or human 
error, is before reactions have 
occurred. 

At Cutter’s, random flasks of 
solutions from each lot are test- 
ed, chemically, physiologically. 


Cutter XodborodborLEs 

BERKELEY* CHICAGO • NEW YORK 

SenH Ie • Los Angeles • New Orleons • Ff. Worth • San Antonio • Denver 


One of America s oldest biological laboratories 


bacteriologically — by a staff that 
is wholly divorced from pro- 
duction. It is proven safe before 
administration. 

Such tests on solutions pre- 
pared in a hospital would alone 
cost far more than ready-to-use 
Cutter Solutions in Saftiflasks. 
Prescribe dextrose, saline and 
other solutions "in Saftiflasks.” 


In Cutter Saftiflasks, too 
Human Serum and 
Human Vlasma ^ 

from healthy white 
registered donorsjjr^ 

A blood hanlc ' every 
hospital. No typ^ or cross- 
matching r^/^Jiired. Simply 
remove insert connect- 
ing tube and start injection. 

In 2^0 c. c. Saftiflasks and 
50 c. c. bottles. 
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FIs. 232. Cholecysteetoray. (a) Tha eystio 
duct and cystic artery are being dissected 
free from the tissues of the duodenai- 
hepatic ligament with the tip of a Moyni- 
hnn forceps; (b) the cystic duct Is doubly 
clamped with Moynlhan forceps. (Illustra- 
tion reduced from original.) 

74S illustrations by W. Shepard. 
The above Illustration Is typical of the 
excellent drawings by Mr. W. Shepard, 
famous for his splendid and accurate line 
drawings of anatomical subjects. Clearly 
portrayed operative technluue Is combined 
with careful anatomical detail. 


SURGICAL TECHNIQUE and PRINCIPLES of 
OPERATIVE SURGERY— THIRD EDITION 

By A. V. Partipilo^ M.D., F.A.C.S. 

Associate Professor and Director of Division of Operative 
Surgery and Surgical Anatomy, Loyola University School 
of Medicine; Director of Chicago Post-Graduate School 
of Surgery; Senior Attending Surgeon, St. Mary’s Hos- 
pital; Attending Surgeon. Mercy Hospital; Consulting 
Surgeon, Elgin State Hospital. 

Foreword by 
Alton Ochsner, M.D. 

William Henderson Professor and Director of the De- 
partment of Surgery, The Tulane University School of 
Medicine. New Orleans, Louisiana. 

Written to serve primarily as a thoroughly practical ref- 
erence book for the surgeon. Each individual operation is 
I handled in a clear, expository manner. Exceptionally fine 
illustrations accompany each exposition. The various ma- 
neuvers of an operation are unfolded with careful, gradual 
continuity, without distracting interruptions. You are not 
merely told how but also why a maneuver is accomplished. 

! Send for a copy for 10 days’ free trial. Then if you like it, 

' send SIO.OO and it will be yours. 


Chicago Post-Graduate School of Surgery, 1950 S. Ogden Ave., Chicago 
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. Arnerican materials eure. v^d'exclusiyely in the con- 
■ slructihn of ihe >A,C.M.I. woven ureteral catheters. 
Nylon/the new Du Pont product, wasi^lected for the 
woven foundation as its properties are ideally suited, 
to ■ this} purpose. . Nylbri. possesses . cpreat ; tensile 
; sfren^h, unusual elasticity and, rfurthefmdre, it is; 
impervious to water and moisture. The base, or 
foundation, is a snioothly and tightly. wdyeii tube, 
made dp of, 32 cpntiniious threads of Nylon, Cath- 
eters are ihherenily fragile instniments, the weakest- 
portiori beihg adjacent to the eyes',. To overcome this 
inherent weakness bur engineers developed ariiii- 
genious machine for. weaving the eyes,> : ' .. 


The coating of the A.C.MJ. catheter is not ah ordi- ' 
nary varnish. It is a special resin, the rei^t of, our 
own research, and. made in its entirety, in burbvm 
pl^t; It is particularly resistant to the varying cph- 7 
ditioim to which a catheter is nbrmally subjected. The 
woven catheter is completely permbated with this' 
resin and then s\ibjected to baldng in7elec.tric ovens;- 
which results in a firm tube, smoothly finished inside . 
and out. The baked-in resin permits indefiiiite boiling 
or autpclaving bffee catheter, ,} > . ■ ; ' 7 ; . ,; 


'BoildlUe:,. 


.. I! twenty Tainutes of boiling or .autoclaving at 250®F. is 
one's perso'nar preference for complete 'steiilizafion) they; 
may 1» ^ven this treatment repeatedly. The surface will' 
hot 'become sticky' and the catheter -will not lose its' original 
■ rigicUty at room temperature.. " 


Acid-Phoo^... 


A.C.M.I.' Woven Catheters are hot .adversely , affected by 
alcohol or body acids. ’ 


9*ic/i«a>ied 


We respectfully request the 
'.support 'of _ the profession in 
givmg ibis product a thorough . 
trial. This request is based 
on the belief that the .user ^ 
will: be benefited by lower 
costs arid greater satisfaction. .. 


The inside of the catheter - is smoothly .finished which is an 


7 The ca&'eter walls maintain a- constant Iiimen and there 
is lio possibility of a decrease of inside diaiheter due to 
swelling of wall structure .with consequent; lessening of 
drainage capacity;, , ■ ' . • . 


'Wrife for Liieratme or see Your Dealer 



»Y JtetMHOlO H; WA>fim. 


- | CYSTOSCOPE 

» -.NewYourtCiTy • - 
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For Obstetrics in General Surgical Practice 



HESSELTINE UMBILIKLIPS 

Here's a simple and very inexpensive umbilical 
cord clip that's being used more and more every- 
where. Made of non-corroding, well-tempered 
spring metal, it is quick and easy to apply. And it 
costs just (per dozen) $2.00 


ALL INSTRUMENTS FOR ALL SURGERY 

Our huge and comprehensive stock of fine instru- 
ments. both standard and special, is conveniently de- 
partmentalized for every branch of surgery. You will 
find it the most complete source in the country. 


DE LEE RETRACTORS 

For Caesarian and Abdominal Work 

These De Lee Retractors were especially 
designed for exposing and operating in the 
cervix after full time delivery. They are so 
constructed that they are extremely useful 
in all operations in the upper or lower 
abdomen, as well. 

A. DE LEE Corner Retractor. Right. The 
blade 2)4" deep. 3)4" wide. Each, $7.50. 

B. DE LEE Corner Retractor. Left. The 
blade 2)4" deep, 3)4" wide. Each, $7.50, 

C. DE LEE Universal Retractor. Blade 2)4" 
deep, 3%" wide. Each, $7,50. 



OCDEM AVE • VAN lUBEN and HONORE STREETS 


CHICAGO, ILL, 
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Sketch depicting one phase of medical practice in the middle 
of the nineteenth century\ After a u'oodciit hy A. R, Jf' and. 


HE OLD ORDER does indeed yield 
place to new and more advanced 
ideas — in therapeutics as well as 
in other fields of human endeavor. Thirty 
years ago, when Pantopon was a newcomer 
— and a bold one, too, to challenge the 
position of morphine sulfate — itwas greeted 
with a natural, healthy skepticism. But 
physicians in ever increasing numbers have 
been convinced of the superiority of Pan- 
topon — have been convinced that some 
of the untoward by effects, so noticeable 
when morphine is used, are appreciably re- 
duced by virtue of the pharmacologically 


balanced action of Pantopon. Today there 
is hardly a hospital in the entire country in 
which Pantopon isn’t frequently prescribed 
by leading members of the medical and 
surgical staffs. The usual dose: gr. Pan- 

topon in place of gr. morphine sulfate. 

HOFFMANN-LA ROCHE . INC. 
ROCHE PARK • N UTLEY • NEW JERSEY 
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SULFATHIAZOLE 

AMiUe/i. 

I MPORTANT 
CHAPTER 

Ul 

ANTIBACTERIAL 
CHEMOTHERAPY 


ULFATHIAZOLE constitutes an additional triumph of chemotherapeutic 
research which haS proved of great value to clinical medicine. 


PNEUMOCOCCUS INFECTIONS . . . Thousands of cases of pneumococcus pneumonia 
have responded with dramatic promptness to Sulfathiazole. In comparison 
with its pyridine analogue, Sulfathiazole is less likely to cause serious nausea 
or to provoke vomiting. 

STAPHYIOCOCCUS INFECTIONS . . . With Sulfathiazole, the mortality rate of staphyl- 
ococcus septicemia has been strikingly reduced. Thus, in a series of fifteen 
reported cases, all of the patients recovered. 

GONOCOCCUS INFECTIONS . . . Early cessation of discharge and a high percentage 
of cures have been reported. Success has been observed in cases resistant 
to other chemotherapeutic agents. 


Write for literature 
which discusses the in- 
dications, dosage and 
possible side ellects of 
Sulfathiazole. 




HOW SUPPLIED; Sulfathiazole-Winthrop is supplied in tablets of 
0.5 Gm. (7.72 grains); also (primarily for children) in tablets of 
0.25 Gm. (3.86 grains). 

For preparing lest solutions, powder in bottles of 5 Gm. 


WiidhlO^ CHEMICAL COMPANY, INC. 

P/»ormoceulica/s of men7 for the physician NEW YORK/ N. Y. WfNDSOR/ ONT. 

795M 
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DERMALOTV 



SKIN AND TENSION SUTURES PROCESSED FROM 


‘ • "I 
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Dermalon sutures are the product of two and a half years of 
research and clinical observation in the development of a syn- 
thetic monofilament strand conforming to Davis & Geek’s high 
standards of stability, strength and compatibility with the tissues. 


Smoothness, elasticity, and impermea- 
bility are characteristics of tlie basic sub- 
stance-nylon. Permanence of color, uni- 
formity of size and otlier qualities essen- 
tial to satisfactory use and behavior are 
assured by D&G processing. Fully tested 
under varying conditions and thoroughly 


proven by clinical experience, Dermalon 
sutures are now available in sizes 4-0 to 0 
for skin closure and in sizes 1, 2 and 3 
for tension suturing. They are supplied in 
various lengths — heat sterilized in her- 
metically sealed glass tubes, or in 190-inch 
lengths on convenient dispensing reels. 



DAVIS & GECK, INC., 217 DUFFIELD STREET, BROOKLYN, N. Y. 



THIS ONE THING WE DO 



Davis & Geck, Inc., founded in 1909 with 
the slogan '‘This One Thing We Do,” specializes 
exclusively in the preparation of surgical sutures 


• In the study of suture behavior 
and in the creation of new products 
and methods to meet advances in 
surgery, the aid of surgeons, bac- 
teriologists and chemists of the first 
rank is enlisted and no effort is 
spared to raise suture standards by 
exhaustive specialized research. 
Every scientific development is in- 
vestigated and those of practical 
value are utilized. 

• Outstanding among D&G contri- 
butions to suture improvement are 
the Claustro-thennal method of 
heat sterilization; the development 
of xylol as a tubing fluid in place of 


irritative chloroform; the introduc- 
tion of the double iodide, Kalmerid, 
in place of unstable and destructive 
iodine; the perfection of methods 
for the reduction and complete neu- 
tralization of chromium salts; the 
unification of suture sizes; and the 
development of digestive absorption 
tests to supplement in vivo controls. 

• As a result of specialization for 
over three decades, D&G offers ma- 
tei'ials and suture-needle combina- 
tions in a range so comprehensive 
that the surgeon is enabled to select 
a suture of known standard and pre- 
dictable behavior for any situation. 











A New Aid to Suture Research 



THE ELECTBON MICROSCOPE 


FIFTY TIMES more powerful than 
the strongest optical microscope and 
providing useful magnification up to 
100,000 diameters, the recently per- 
fected electron microscope has greatly 
extended the horizon of scientific ob- 
servation. 

Acquisition of the first of these new 
instruments conforms with the Davis 


& Geck policy of providing its research 
staff with every possible facility. 

The potentialities of an instrument 
which carries vision into tire realm of 
molecules seem limitless. The electron 
microscope, therefore, constitutes a 
most important supplement to research 
equipment already rated among the 
most complete in this country. 


DAVis & GECK, INC., 


BROOKLYN, NEW YORK 
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FENWAL 

CONTAINER-DISPENSERS ^ 

Safeguard the Sterility 
of Hospital-made Solutions 



is the inspiring fact that the FENWAL SYSTEM 
has successfully met the widespread demand 
for an inexpensive source of safe parenteral 
fluids. Hundreds of hospitals, having installed 
this money and time saving standardized 
technic, find the per-unit cost so low as to 
avail adequate parenteral therapy to a 
patients in which it is indicated. 


JVc hxvHe your direct inquiry 
or request to have details 
presented to your Hospital Board 


MACALASTER BICKNELL COMPANY 

171 Washington Street Cambridge, Massachusetts 


THE SOLUTION DESIRED 



THE INSTANT REQUIRED 
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DR. LEMMON’S EQUIPMENT FOR CONTINUOUS SPINAL ANESTHESIA 

fVm. T. Lemmon, M. D., Philadelphia 

Described in the January, 1940, issue, “Annals of Surgery.” Includes 
cushion and accessories. (May be used on any operating table.) 

REPRINT ON APPLICATION 

MADE AND SOLD BY 

THE GEORGE P. T)TT T TXT/^ & SON COMPANY 
Arch & Twenty-third Sts. JL IJL/JL/iXN vJT Philadelphia, Pa., U. S. A. 



The Dependable Original E-L-A-S-T-l-C Adhesive Pressure and Supportive Bandage: 

Allows body freedom . . . Stays in place at all times and in all positions . . . Comfortable . . . Can be worn 
continuously for weeks. Obtainable from your dealer in widths of 2, 23^, 3 and 4" — 3 yards long (slack) 

DUKE LABORATORIES, INC., STAMFORD, CONN. 

Manufactured by the makers of NIVEA, the prescrlber*s cosmetic for dry, chapped skin. 
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ENDEMIC GOITER IN JAPAN* 

Kunio Kaavaishi, M.D. 

AND 

Yoshio Hashimoto, M.D. 

Taihoku, Formosa, Japan 

FROM THE DEPARTMENT OF 8DRGEHV, TAIROKU IMPERIAL DNIVERSITY, TAIHOKU, FORMOSA, JAPAN 

It is well known that goiters are unusual in Japan and it is commonly 
believed that there are no endemic goiter regions such as are present in 
Switzerland. Dr. E. PapellierJ who has resided in Japan for 50 years, 
reported, in 1938, on the occurrence of goiters in Japan, and attributed the 
scarcity of the disease to the high iodine content of the diet in which sea-weeds 
are constantly used. 

Dr. J. F. McClendon, 2 who resided in Japan for one year, as exchange 
professor, described the mountainous districts of Honshu (main island) and 
Hokkaido, Japan, as the goitrous areas, in 1935. But his so-called goitrous 
area is such that only five goiters were found among a population of 2,500. 
Formosa, which he described as a nongoitrous area, is, in fact, the only real 
endemic goitrous area in Japan. 

A. Distribution of Goiter in Japan Proper. — In order to get some 
idea of the relative distribution of goiter in Japan, the authors have inquired 
and received information from 21 University Surgical Clinics, and from two 
Goiter Clinics of our country, in regard to the goiters treated during the last 
five years. Table I represents the distribution of goiters as obtained from 
the above information. As shown in the map, 0.17 to 0.88 per cent of all 
surgical cases in the University Clinics are goiters, and there is little difference 
among the various parts of Japan. The total number of goiters operated upon 
yearly in the 21 University Surgical Clinics does not exceed 435 cases, and 
likewise in the two Goiter Clinics it does not exceed 523 cases. The total of 
these clinics is 958 cases, out of which 38.9 per cent are simple goiters and 
56.5 per cent are Basedow’s disease and hyperthyrosis. In the Goiter Clinics, 
Basedow’s disease and hyperthyrosis predominate and only 22.2 per cent are 
simple goiters. 

*Read before the Third Pan-Pacific Surgical Congress, September 21, 1939, at 
Honolulu, Hawaii. Submitted for publication October 18, 1939. 
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Dr. Y. Okano," of the Kyoto Imperial University Hospital, reported 283 
goiter cases from various Medical, Pediatric, Surgical, and Gynecologic 
Clinics, and showed the same relation in which Basedow’s disease and hyper- 
thyrosis correspond to 53.4 per cent of all goiters. In other words, it is 
evident that Basedow’s disease and hyperthyrosis are prevalent in Japan 
proper, and simple goiters are seen only sporadically. This finding corre- 
sponds to the situation in Hamburg, Germany, where hyperthyreoses are found 
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in 50 per cent of all goiters. As in the other countries, hyperplastic thyroids 
at puberty are seen generally in Japan. 

During the past one and one-half years our clinic has surveyed the endemic 
goiter in Formosa, which, at this time, we wish to report in full. 

B. Endemic Goiter in Formosa. — (i) Material Considered (Tables I, 
II, III and IV). — This report is based on 19,925 goiters examined at our Out- 
Patient Clinic and also observed during the survey conducted by us in the 
13 endemic regions. In addition, it is based on 6,955 goiters which had been 
reported ten years before by the governor general of Formosa from a survey 
of all native and 54 Formosan villages. According to our survey, the disease 
rate is 44.9 per cent, a rather high rate, because the investigation was con- 
ducted only in the highly endemic regions. On the other hand, the reported 
rate of the government survey is 2.2 to 2.8 per cent. This low rate may be 
accounted for by the fact that: (i) The survey was conducted either in the 
nonendemic regions; or (2) slight swellings of thyroids in children were 
overlooked. Hence, if the survey had been properly carried out, the rate 
should have been three times as high. 

(2) Geographic Distribution (Table V). — Primarily, it is essential to 
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describe the geographic features and climate of Formosa. Formosa extends 
both into the tropical and subtropical zones, with the tropic of Cancer passing 
through its center. The greater portion of the island is mountainous, and it 
is a trifle smaller than Switzerland. A mountain range, occupying the middle 
of the island, extends from north to south, thus dividing the island into an 
eastern and western portion. Furthermore, there is a small sea coast range 
running parallel to the former in the eastern part of the island. The former 
range has a very high altitude and is formed by 48 mountain peaks of over 
10,000 feet, the highest being 13,000 feet. 

The Japanese proper and the Formosans live on the plains, while the 
Aborigines live mostly in the mountainous districts. Goiters are found all 
over the island but are, however, more prevalent in the subtropical, northern 
section than the tropical, southern section. The highest rate of incidence 
(Tables II, III and IV) is 63.5 per cent of the total population, out of which, 
78.8 per cent, are found in the female, when only the female population is 
considered (Shirakawa of Mizuho). There are five endemic regions with 
disease rates of over 40 per cent; one with 32.6 per cent; three with 20 to 
30 per cent ; and four with 10 to 20 per cent. 

Goiters are prevalent in the regions of the foothills in general, while 
along the seacoast they are very infrequent. The highly endemic regions, such 
as Shirakawa of Mizuho (Aborigines 63.5 per cent), Kamiyamato and Tomida 
of Horin (Aborigines 53.5 per cent). Oka (Formosans 26.7 per cent), Rokka 
(Formosans 47.6 per cent), Kokkan (26.2 per cent), Koume (Formosans 
20.6 per cent), Sansei (Formosans 22.1 per cent), etc., are located at the 
foot of the mountains, situated at 50 to 750 feet above sea level. Hori, the 
highest Formosan village, situated at 1,600 feet above sea level, has a very 
high rate of 41. i per cent. 

In the mountainous districts above 3,700 to 4,000 feet above sea level, 
where the Aborigines reside, many goiters are found. This fact indicates 
that the height of the village has no relation to the endemic nature of goiter. 
Furthermore, the type of goiter is not influenced by the height. The so- 
called “mountain-goiters,” or multiple nodular goiters, are seen not only in 
the mountainous regions but also in places of low elevations of 50 to 500 
feet, namely, Mizuho, Horin, Oka, etc. In one village the diffuse type may 
be prevalent, while in the others the nodular type may be more common. The 
different types of goiter depend rather on the district, race, and food, to 
which we shall refer later on. 

(3) Incidence Rate in Different Races (Table VI). — There are dif- 
ferent tendencies in respect to the affection among the three races in Formosa. 
The Japanese proper are less involved ; the Formosans come second, and the 
Aborigines are highly susceptible. The percentages of incidence in each race, 
in the six most populated endemic regions, are 18.0, 44.7 and 61. i per cent, 
namely, i :2 and 5 :3.5. This difference is due to the diet and mode of life 
of these different races. For example, the Japanese proper use seafoods in 
great quantity in the diet while the others rarely use them. 

484 






iWHiP Bfe 



liniSiillllliillillllSigllllSIl 

IIKIIIIISIIIRiSillSilSIllELIS 

nsiiiiiiiiiiiiiiriaiiiiiisiii 

lieiiiiimiiisiBiiiiisiiiiiss 
lilllllllllSIlliilllllilllllll 
milllHIilllillilll^lllll 

aiiiiifiisiiiiii 

imiiiiBamni 


iiiaiii 

iiniiii 




liSilSIl 

lllfilBI 

lESSHiBI 

fiiaiisgiil 
\mm 

ISIIII 

laiiH. 

piiiiii 
Mil 
Bail 




% ^ 
^ s 

•§ H. 


9 • 


— CIS 

r? 
o» CD 

P 2.0 

— ft 
B.p O 
0 % — 























KAWAISHI AND HASHIMOTO 


Annals of Suriiery 
April. 194 1 


Among the nine native tribes, diflferent disease rates are found. The Ami, 
who live in the plains of the eastern part, show the highest rate of affection, 
namely, 63.5 per cent (Shirakawa and Turuoka of Mizuho) and 53.5 per 
cent (Kamiyamato and Tomida of Horin). The Bunun and the Zuo, who 

I ypu5 of the endemic goiter in Tor w 

D.R 

Difluse 

paiei]tlwiiiatoii.s5oilrr. 

D+N. 

Ditfuse 

par(iii(liyinatou5 goiter 
with noiliilp. 






D.N. 

Difluse 

noilular goiter, 
(fliiltiple noiiiildr goiter.) 



Plate I. — Showing the types of endemic goiter in Formosa. 

live in the mountains, come second. There is little or no difference among the 
other tribes that live in the mountains. 

The type of goiter also differs among the different races, the nodular type 
being more common among the Aborigines, while the diffuse type is more 
prevalent among the Formosans. 
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(4) Relation of Goiter to Sex (Tables III, IV and VII). — As in the 
other countries, goiter affects the female more than the male. The female 
to male ratio is between 1 145 in Formosa. The rate of incidence in the dif- 
ferent sexes depends on the endemicity of goiter and age. The higher the 
endemicity, the greater the proportion of males affected. The seacoast 
districts have the lowest ratio because of their low endemicity. The ratio 
varies with age (Table VII) ; in childhood, this ratio is low, but it increases 
with age, because the females are affected in larger numbers. It reaches its 
maximum of 5.7 per cent (Aborigines) and 7.7 per cent (Formosans) at 
40 to 50 years of age, after which it decreases. 

(5) Relation Between Age and Goiter (Tables VII, VIII and IX). — 
Goiters are found among all ages in the endemic regions, and have been 
observed in an ii-month-old infant, to a 90-year-old female. Congenital 
goiter has never been seen in Formosa. 

Table VIII represents the rate of incidence in each five-year period of 
14,548 cases observed among a population of 43,576. The highest percentage 
of goiters is found in the prepuberty period of ten to 14 years. It decreases 
very gradually in the female, but in the male it decreases very rapidly until 
20 to 25 years of age. After that, both sexes show almost the same rate of 
decrease. Such decrease in the rate after puberty depends on the endemicity 
— the lower the endemicity, the more rapid the decrease. The highest inci- 
dence of goiter is in the puberty period of 14 to 20 years — which corresponds 
to the universal, true incidence of goiter throughout the world. The difference 
of race has no effect whatsoever. 

C. Clinical Classification. — (i) Morphologic Classification and 
Coarse of Development : From our survey of 14,345 cases, we prefer to 
classify the endemic goiter of Formosa into the following four types (Plate 
I) : (i) Diffuse parenchymatous goiter (DP). (2) Diffuse parenchymatous 

goiter with nodules (DN). (3) Nodular goiter (N). (4) Diffuse nodular 

goiter (DN). Each type is represented in Plate I. Under parenchymatous 
goiter, the colloid and the follicular types are included, since they are often 
difficult to differentiate clinically. Table X represents the classification of 
each type. The majority, or 80.9 per cent, belong to the diffuse parenchy- 
matous type. The nodular type, both single or multiple, is represented by 19. i 
per cent. The distribution of each type depends upon the age and race. The 
nodular type is found in 41.6 per cent of the goiters among the Aborigines, 
1 1.3 per cent of those of the Formosans, and in 2.1 per cent of those of the 
Japanese. The parenchymatous goiter is unusual among the adults of the 
Japanese proper and the Aborigines, but is numerous among the Formosans. 

The age distribution of each type is represented in Tables XI and XII ; 
the race distribution is also shown in Table X. The diffuse parenchymatous 
goiter reaches its greatest incidence at 12 years of age and then rapidly 
decreases. On the other hand, nodular goiter increases with age (Table XI). 
The former may be designated as the goiter of childhood and young people, 
and the latter the goiter of middle life and older people. 
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The following conclusions have been reached in regard to the development 
of each type : Endemic goiters develop mostly as the diffuse parenchymatous 
type and may remain as such or may progress into the diffuse parenchymatous 
goiter with nodule and may further develop into diffuse nodular goiter. It 
may develop, on the other hand, as a nodular type from the beginning and 


W 


Our classification of tfie swellmjs^rade. 
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Plate II. — Showing the authors’ classification into grades according to the degrees of 
swelling of the thyroid gland. 


remain as such and enlarge or transform into a diffuse nodular goiter (Table 
XIII). Therefore, larger goiters are much more common in the older people, 
and usually the nodular or diffuse nodular types are the more prevalent. 

Sice (Plate II). — We have classified the different goiters into five grades 
according to the modified scale of Dieterle. The grades of swelling are related 
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also to the goiter type. Grades I and II are diffuse parenchymatous type 
which are mostly found in the prepuberty period. The nodular goiters are 
found also in the childhood period, but they also commonly develop after 
puberty and enlarge in size with the age. Table XIV represents the number 
and percentage of each grade. Table XV shows the relation between different 
grades of swelling and the age. 

(2) Classification Based on Function . — According to the examination 
performed on 68 cases, the basal metabolism is elevated in 25 per cent of all 
cases. On the other hand, 3 per cent of all cases are reduced (Table XVI). 
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Cretinoid cases, such as are seen in Switzerland, are not frequently encoun- 
tered. In the highly endemic regions, the Basedow’s disease types are not 
found. However, in 36.3 per cent of the Formosans operated upon, the 
basal metabolic rates were high. On the other hand, the Japanese proper 
and the Formosans, in the practically nonendemic regions of Formosa, have 
the tendency of developing the Basedow type of disease. 

According to the function of the vegetative nervous system, relative sym- 
paticopathy is encountered in one-half of the cases (Table XVII). 

D. Pathologic Physiology. — ^We have examined the iodine, mineral, 
sugar and vitamin metabolism of goiter cases. 

(i) Iodine Metabolism (Table XVIII).— The blood iodine of goiter 
cases, estimated by Fellenberg’s method, increases in many cases about twice 
that of 1101 mal. The mean value in goiter cases is 63.032 micrograms per 100 
cc. in comparison to the normal cases of 27.573 micrograms per 100 cc. But 
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this finding does not agree with that in the other countries. The iodine con- 
tents of the blood are high in healthy Formosans. 

The excretion of iodine in the urine during 24 hours is less in cases of 
goiter — 309.446 micrograms per day. In the normal the excretion is 809.445 
inicrograms per day. Likewise, the excretion of iodine in milk is also 

Table' xm 

Loadinjtot with Iodine. 

St^OOiT orate 0.1 gram K.I+ IO0c.c.Hj0) 



less than the normal. The content of iodine in extirpated goiter tissues 
is less than that from healthy glands, notwithstanding its larger volume in 
weight. 

Loading the blood with iodine, by means of giving o.l Gm. of KI. 
with 100 cc. of water, shows that in the goitrous patient the blood iodine 
increase is less than in healthy persons (Table XIX) before and even after 
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operations. Likewise the excretion of iodine in the urine for four hours is 
less, 3.1 per cent, compared with 10.7 per cent in the normal individual. 
However, it returns to the normal value of 10.7 to 11.6 per cent after resec- 
tion of the goiter. 

(2) Mineral Metabolism (Table XVIII). — ^We have estimated the cal- 
cium, potassium, magnesium, sodium, and phosphorus in the blood of goiter 
cases and healthy persons. The calcium content of the blood increases slightly ; 
the mean value is 12.09 normal being 10.55 mg-/dl. 

The magnesium and sodium contents of the blood in the goiter patients 
also increase a little. The potassium in the blood shows almost a normal value 
in most cases, thus, the Ca/K index decreases a little. Both inorganic and 
organic phosphorus in the blood decrease slightly. 

(3) Sugar and Vitamin Metabolism (Table XVIII). — Wo. have not 
encountered any hyperglycemia in goiter cases. The blood sugar remained 
within the normal upper limit. The adrenalin glycemia is depressed in one- 
half of the cases, although the accelerated and normal cases are about the same. 
This adrenalin glycemia reaction does not parallel the adrenalin pulse and 
blood pressure reaction, the basal metabolism, and the execretory function 
of the liver tested with dye. The double sugar-loading test shows no special 
findings. There is a disturbance of liver function in one-half of all cases 
by the azorubin test. On the other hand, the function of the kidney is normal 
from the standpoint of the dye test. The vitamin C content of the blood 
is lower than normal. 

(4) Stenosis and Dislocation of the Trachea (Plate III). — For this 
study, roentgenograms were taken in 68 cases. Tracheal stenosis were 
found in 38.1 per cent of them. They occur not only in cases of large 
nodular goiter but also in instances of the Grade III, diffuse parenchyma- 
tous goiter. The stenoses are either circular or saber-form. The dislo- 
cation of trachea takes place either from the side or behind, and the distance of 
the trachea from the vertebrae increased. Dyspnea occurred not infrequently. 

(5) Goiter Heart (Plate IV). — The hearts of the goiter patients are 
found to be enlarged in one-half the cases. The right-sided enlargement 
is much more frequent than the left (26.4 to 17.6 per cent). Bilateral 
enlargement is found in only 6 per cent of cases. The heart enlargement 
has no relation to the tracheal stenosis. 

SUMMARY 

In Japan proper, only sporadic goiters are encountered. Endemic goiters 
are found only in Formosa. The highest rate in one region in Formosa 
is 63.5 per cent, in which rate of incidence, 78.8 per cent occur in females, 
when onl)'- the female population is considered. 

The Japanese proper in Formosa are less frequently involved; the For- 
mosans come second ; and the Aborigines are the most susceptible. The low 
endemicity among the Japanese proper is accounted for by the fact that sea- 
foods are eaten more generally by them. Nodular goiters are prevalent among 
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the Aborigines, while the parenchymatous goiters are more common among 
the Formosans. The basal metabolic rate is increased in about 25 per cent 
of the cases. The iodine content of the blood is high. 
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SURGERY OF THE THYROID IN A LARGE MUNICIPAL 

HOSPITAL 

Roderick V. Grace, M.D., and Carnes Weeks, M.D. 

New York, N. Y. 

FROM THE FIRST SURGICAL DIVISION, BELLEVUE HOSPITAL, NEW YORK, N, Y. 

The present communication is a study of 360 consecutive cases of thy- 
roid disease treated surgically by members of the Staff of the First Surgical 
Division, Bellevue Hospital, N. Y. This is one of four surgical divisions in a 
large municipal hospital of 2,400 beds. The analysis of this consecutive 
series comprises a ten-year period, from 1930 to 1939, inclusive. Our interest 
in surgery of the thyroid was stimulated in 1930, when a Thyroid Clinic was 
established by the authors in our Out-Patient Department. In going over our 
records it was found that during the preceding ten-year period, 1920 to 1929 
inclusive, only 48 patients had been operated upon for disease of the thyroid. 
During the first year after the establishment of this special clinic, 100 thyroid 
operations were performed by our staff. 

It was said, at that time, that it might be impossible for good surgery of 
the thyroid to be performed on the general surgical wards of a large municipal 
hospital. This group of cases has not had the advantages of quiet afforded 
by small private rooms but have been taken care of in the noisy and busy 
public wards. They have not had the advantages of special dietary control 
with measurement of caloric intake. The diet is the Bellevue high caloric diet 
with extras. Only a very few patients had the services of special nurses. 

Due to the great physical distances at Bellevue, it proved impractical to 
have the close cooperation of the Medical Service, which has been so much 
stressed by other authors. Our patients, in the great majority of instances, 
were admitted directly from the Thyroid Clinic to the surgical wards, where 
their preoperative management was undertaken. The advantages of this plan 
which was forced upon us, we believe, far outweigh the disadvantages. The 
patients become accustomed to their surroundings, they get to know the 
nurses and the doctors, and the latter have the great advantage of seeing the 
patients daily and are in a better position to evaluate the severity of the disease 
and the progress the patient is making. Needless to say, medical and other 
consultations are frequent when the thyroid conditions are associated with 
such complications as heart failure, pregnancy, diabetes, etc. 

Naturally, hyperthyroidism is the thyroid condition we are most interested 
in. Table I shows the distribution of the cases of thyroid disease. 

The great majority of our cases were first seen by one or both of the 
authors in the Thyroid Clinic or on the surgical wards, and their preoperative 
management was supervised by us. The evaluation of the severity of the 
hyperthyroidism was made when the patients first appeared in the Thyroid 

* Read before the New York Surgical Society, November 22, 1939. Submitted for 
publication November 3, 1939. 


496 



Volume 113 
Number 4 


SURGERY OF THE THYROID 


Clinic, and, at this time, it was determined as to whether a one-stage or a 
two-stage operation was to he performed. We feel that this early decision 
as to his real condition should he made when the patient is carrying on his 
normal activities. This is vitally important. An excellent example of how 
hedrest alone can mask a severe underlying hyperthyroidism is shown hy the 
following case: 

Table I 


DISTRIBUTION OF ALL CASES OF THYROID DISEASE 

(1930-1939) 


Goiter: 

Toxic Cases: Exophthalmic goiter 175 

Toxic adenomata 70 


245 . 

Nontoxic Cases: Adenomata 115 

Total 360 

Case Report. — A young girl, age 22, had been referred by another hospital, direct 
to our wards, as a case of borderline hyperthyroidism. She had been in bed in this 
hospital for one month, and remained in bed on our wards for another two weeks. She 
was seen in consultation by a physician with large experience in hyperthyroidism, who 
made a diagnosis of neurocirculatory asthenia and who advised no operation and discharge 
to the Psychiatric Clinic. Three days after discharge, the patient returned to our wards 
to visit a friend and happened to be seen by one of us. She was on the verge of a thyroid 
crisis, with a pulse rate of 180. 

Eleven members of our staff operated upon the cases in this series, inde- 
pendently. To offset the disadvantages of this, a strict regimen was carried 
out suitable to our service. First, a decision had been reached as to whether 
or not the patient should be operated upon in two stages. We deplore the 
custom, adopted on some services, where a decision as to employment of a 
one- or two-stage procedure is left to the anesthetist at the time of operation. 
In the Thyroid Clinic, the patient is subjected to the following ; Basal metabolic 
rate; electrocardiogram; exophthalmetric measurements; anterior and lateral 
roentgenograms of the trachea, for deviation and compression ; and examina- 
tion of the vocal cords. On admission to the surgical wards, the patient is 
kept at bedrest for a few days and then allowed to be up one hour a day. 
Lugol’s solution, minims 10, t.i.d., and luminal, grains i, t.i.d., are given. 
Forced fluids and a high caloric diet are instituted. One basal metabolic 
determination is made preoperativety, and any gain of weight is determined. 
More rapid improvement on this regimen than was expected, however, never 
leads us to reverse our decision from a two-stage to a one-stage procedure. 
However, if the patient’s condition is poorer than we had anticipated, or is 
complicated by an intervening acute infection, we frequently decide on two 
stages, rather than the original one-stage. 

On analyzing the 175 cases of exophthalmic goiter,- we found that most of 
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the patients were women, that most of them fell in the third and fourth 
decades, and that approximately 20 per cent were over 45 years of age. The 
average age was 34.5 years. This is lower than in the cases of toxic adenomata, 
which averaged 41.8 years. We found a higher proportion of colored people 
than we expected, 13, or 7.5 per cent. The duration of symptoms among this 
group was 16.6 months, whereas in the toxic adenoma cases it was 57 months. 
These patients were hard working people in the lower economic groups and 
frequently put off seeking medical attention until the last possible moment. 
We found, however, that the patients suffering from hyperthyroidism in our 
clinic were considerably above the average type of the very poor Bellevue 
patient. 

Table II 

ANALYSIS OF CASES OF THYROID DISEASE 



175 Cases 

70 Cases 

1 15 Cases 


Exophthalmic 

Toxic 

Nontoxic 


Goiter 

Adenoma 

Adenoma 

Sex: Female 

138 

64 

102 

Male 

37 

6 

13 

Average age 

34-5 yrs. 

41 . 8 yrs. 

36 yrs. 

Colored 

13 

2 

0 

Duration of test symptoms 

1.3 yrs. 

4.8 yrs. 

9.7 yrs. 

Average loss of weight 

25.3 lbs. 

20 lbs. 

none 

Diarrhea 

39 

I 

none 

Previous operations 

15—8.5% 

5 — 7 - 1 % 

I 

Previous roentgen ray therapy 

3 

1 

0 

Previous iodine therapy 

27 

9 

8 


In going over the possible etiologic factors concerned with the onset of 
hyperthyroidism, we cannot refrain from mentioning the danger of general 
or interval surgery in patients suffering from hyperthyroidism, before the 
condition is controlled by thyroidectomy. The authors were able to collect a 
series of cases in which such procedures as cholecystectomy, removal of rectal 
polypi, tonsillectomy, extracting teeth, etc., were carried out in persons suf- 
fering from hyperthyroidism, with an operative mortality of 30 per cent. 

We find that 39, or 22.2 per cent, of the patients suffered from diarrhea. 
The average loss of weight in 151 cases is 25.3 pounds. Approximately 20 
per cent of these lost from 45 to 50 pounds. 

We were interested in the fact that 15, or 8.5 per cent, of our exophthalmic 
group, and five, or 7.1 per cent, of our toxic adenoma group had had previous 
operations elsewhere, and the majority of them at well known thyroid clinics. 
We find many of them well for from five to 13 years following their original 
operation, before recurrence of symptoms. This has impressed us with the 
importance of long follow-up examinations in this type of patient following 
operation, and the danger of considering a case cured without adequate 
follow-up. 

Previous roentgenotherapy had been administered in only four of all the 
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toxic cases, but in one patient it was undoubtedly one of the contributing 
factors in her postoperative death. 

Previous iodine therapy was noted in 14 per cent of our toxic patients. 
In two cases there was evidence of the patient being “iodine-fast” : 

Case I. — ^The first patient, a young woman physician who had recurrent hyper- 
thyroidism, had been given small doses of iodine for a period of three years. Following 
operation for removal of rectal polypi, under prolonged anesthesia, the patient went into 
a severe thyroid crisis and at no time before her thyroidectomy were we able to control 
her with iodine. She, however, recovered following thyroidectomy. 

Case 2. — The second patient was a female, age 35, who had been taking iodine for 
eight weeks previous to admission. She could not be controlled with iodine, and died in 
thyroid crisis, following operation. 

We find that in this group, 80, or 45.7 per cent, of our patients had exoph- 
thalmos at the first examination. This determination is based on actual mea- 
surements of the eyes with the exophthalmometer, which gives an accurate idea 
of the degrees of exophthalmos and does away with the inaccurate impressions 
gained from the various text-book eye signs. It also gives an accurate evalua- 
tion of whether this condition improves or progresses following operation. 
More will be said concerning this condition in the analysis of our follow-up 
report. The average measurements were O.D. +20.9; O.S. -1-20.9. 

The average blood pressure readings in the exophthalmic group were; 
Systolic, 140 Mm. of mercury; diastolic, 73, with a pulse pressure of 67. 
The readings in the toxic adenoma group were approximately the same. 

Systolic murmurs were noted at the apex in 147 out of 245 patients. We 
do not believe that these murmurs were evidence of organic heart disease but 
relative mitral insufficiency due to an overacting heart. The great majority 
of murmurs disappeared after the arrest of the hyperthyroidism by operation. 

Auricular fibrillation occurred preoperatively in 15 of the toxic patients, and 
in only two did it fail to disappear following thyroidectomy. 

Table III 



175 Cases 

70 Cases 


Exophthalmic 

Toxic 


Goiter 

Adenoma 

Exophthalmos 

80—45.7% 

0 

Blood pressure 

140/73 

147/82 

Pulse pressure 

67 

65 

Sx^stolic murmur, apex.. . 

107 

40 

Heart enlarged 

lOI 

35 

Auricular fibrillation .... 

II 

4 

Basal metabolic rate: 

Admission 

+51-9 

+36-5 

Ante-operative 

+24.0 

+20.9 

Postoperative 

+ 4-4 

+ 7-4 

Pulse rate: 

Admission 

118 

109 

Ante-operative 

84 

84 

Postoperative 

84 

84 


499 



GRACE AND WEEKS 


Annals of Surcery 
April. 1941 


The average basal metabolic readings in the exophthalmic group were: 
On admission, plus 51.9 per cent; before operation, plus 24 per cent; and 
postoperatively, plus 4.4 per cent. The basal metabolic figures in this group, 
before treatment was instituted, were somewhat higher than similar figures 
of the toxic adenoma group, which were plus 36.5 per cent (Table III). 

The most severe complication we encountered was that of severe tonsillitis 
in very toxic cases. The majority of our patients have both diseased tonsils 
and bad teeth. Before the introduction of sulfanilamide, their treatment 
necessitated prolonged bedrests. It was also responsible for the decision that 
a two-stage procedure would be safer. This complication was the immediate 
cause of preoperative crises and one of our postoperative deaths. Eight 
patients having rheumatic heart disease were successfully operated upon 
(Table IV). 


Table IV 


175 Cases 
Exophthalmic 
Goiter 


Cortiplications: 

Severe tonsillitis 10 

Rheumatic heart disease 7 

Hypertensive heart disease 2 

Diabetes 4 

Pregnancy 3 

Rheumatic fever i 

Pulmonary tuberculosis i 


Operations; 

Partial thyroidectomy; One-stage. . . 127 

Two-stage. . . 47 

Ligation superior thyroid arteries i 


70 Cases 
Toxic 
Adenoma 

0 

1 

2 
2 

0 

1 
I 

70 

I 

o 


The average pulse rate on admission was 112; just before operation it was 
84; and on discharge 84. 

All of our toxic patients, except two, had preoperative iodine administered. 
These patients were mistakenly thought to have nontoxic adenomata, and 
Lugol’s solution was not given. Both were actually toxic and had severe 
postoperative reactions. 

Eleven surgeons performed 293 operations on 245 patients suffering from 
hyperthyroidism, with four deaths, a mortality of 1.6 per cent (Table V). 
On September 16, 1932, on the occasion of our last death, two-stage opera- 
tions were instituted, and since that time, seven years ago, we have operated 
upon 27.4 per cent of all our cases in stage-procedures, with no deaths. No 
patient suffering from hyperthyroidism has been refused operation. 

Avertin and gas-oxygen anesthesia was used in 246 cases. Since the estab- 
lishment of the Anesthesia Department at Bellevue, avertin and cyclopropane 
have been used 49 times. Local anesthesia has been employed in only nine 
instances. We have found avertin, as a basal anesthetic, to be highly success- 
ful, the patient arriving in the operating room oblivious of his surroundings. 
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Severe postoperative reactions occurred in i8 instances, or 6.i per cent. 
These patients vere treated by continuous infusion of glucose, ice packs, 
iodine, sedatives and the use of the oxygen tent. 

Table V 

JIORTALITY STATISTICS 



Number 

Deaths 

Per Cent 

Toxic Cases 

245 

4 

1.6% 

Exophthalmic goiter 

175 

3 

1-7% 

Toxic adenoma 

70 

I 

1-4% 

Nontoxic adenoma 

115 

0 

0 


Appended is an analysis of four deaths, all occurring during the first three 
years of this series : 


ANALYSIS OF POSTOPERATIVE DEATHS 

Case I. — B. W., white, male, age 43, Jewish, was admitted to the hospital, July 16, 
1931, and died Julj" 29, 1931. His chief complaints were nervousness, palpitation, loss of 
30 pounds of weight in five months. A diagnosis of exophthalmic goiter was made. 
His B.M.R. was plus 55. He was put on iodine medication for 13 days; a subtotal 
thyroidectomy was performed under avertin and gas-oxygen anesthesia. His pulse 
never went over no during the operation, and his condition was considered excellent. 
However, the patient died 12 hours later in a thyroid crisis. This is the moderately 
severe type of thyroid case, that we now operate upon in two stages. 

It was poor surgical judgment to have operated upon this man in one 
stage. We might bring up, in connection with this case, the danger of leav- 
ing to the anesthetist the decision as to whether both lobes should be removed 
at one operation. After removing this patient’s right lobe and isthmus, his 
condition was excellent, yet it is obvious that we should have terminated the 
operation at that time. 

Case 2. — C. J., female, age 30, Colored, was admitted to the hospital, March 9, 1932, 
and died April 17, 1932. Her chief complaints Avere nervousness, palpitation, sweating, and 
loss of 50 pounds of weight in one year. She was an extremely sick exophthalmic goiter 
case, with a B.M.R. of plus 58. Her exophthalmos measured O.D. plus 21 ; O.S. plus 21. 
On the twelfth day folloAving admission, she developed a severe hemolytic streptococcus 
tonsillitis. Unfortunately, iodine medication was then withdrawn for nine days. On her 
twenty-fifth day, she went into a thyroid crisis with delirium. She improved with the 
usual treatment but, on the thirty-sixth day, she Avas thought to be losing ground, there 
was no response to iodine so that both superior thyroid arteries Avere ligated under local 
anesthetic. This Avas undertaken in her oAvn bed. She died 24 hours later, in a thyroid 
crisis. 

Obviously iodine should not have been withdratvii just when she needed it 
most. It Avas a desperate cause, but tve still think that ligation of the arteries 
Avas justified. 

Case 3. — A. C, female, age 35, Avas admitted to the hospital, August 31, 1932, and 
died September 16, 1932. Her chief complaints Avere nervousness, palpitation, and loss 
of 50 pounds of Aveight in tAvo years. She Avas an extremely ill case of exophthalmic 
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goiter, with a B.M.R. of plus 94. She had been taking iodine for eight weeks but had 
discontinued it one month before admission. It was impossible to control this patient with 
iodine ; her weight dropped from 96 to 79 pounds. In spite of this she was operated upon, 
16 days after admission. Following removal of the right lobe the patient went into 
extremis and died after several hours. 

Death in this case was due to poor surgical judgment. She was obviously 
iodine-fast, and should have had prolonged bedrest followed by preliminary 
lobe ligations. 

Case 4. — M. C,, female, age 51, was admitted to the hospital. May 4, 1932, and died 
May 16, 1932. Her chief complaints were goiter, cough, and dysphagia, for 18 years; 
large veins on the neck and chest for four years, and nervousness for three years. She 
had been treated in the Medical Department for three years, during which time she had 
roentgen ray treatments. Her B.M.R. was plus 37. The diagnosis was hyperthyroidism, 
associated with an enormous intrathoracic adenoma, causing obstruction of the trachea, 
and the superior vena cava. She weighed 85 pounds. Following ten days of iodine 
therapy, an extremely large intrathoracic goiter was removed under avertin, and local 
anesthesia. She did well for 24 hours, and then died in a delayed thyroid crisis. 

We believe that if operation could have been performed three years earlier, 
and before roentgenotherapy w^as instituted, the patient might have had a 
better chance of survival. 

Mild infections occurred in 25 instances, and included wounds showing 
but one drop of pus — the offending organism was usually Staphylococcus 
aureus. Severe infection occurred four times — the organisms recovered 
were hemolytic streptococcus twice and colon bacillus twice. Catgut was 
used in all operations but two. All but two wounds were drained. The inci- 
dence, then, of postoperative wound infection in 408 operations was 7 per cent. 

Postoperative hemorrhage occurred seven times, or 1.7 per cent. All 
patients were reoperated upon on the same day, and the bleeding controlled. 
All these patients recovered. One case required tracheotomy and developed 
bilateral, massive atelectases. 

Small hematomata developed in 22 wounds and were evacuated. Three 
large hematomata, from slow oozing, developed and caused tracheal obstruc- 
tion. These were evacuated, causing relief of the obstructive symptoms. 

The trachea was inadvertently opened in three of 413 operations. All were 
repaired immediately. No wound infections resulted in any case. One 
trachea fistula closed spontaneously one month later. It had never com- 
municated externally. 

Injury to one of the laryngeal nerves occurred seven times, or 1.7 per cent. 
One patient was hoarse for one year, one for six months, and three cleared 
up before leaving the hospital. One patient is still hoarse, after three years ; 
the others all have normal speaking voices. In two cases, one nerve had 
been injured during a previous operation elsewhere, and following further 
operation, developed temporary bilateral cord paralyses. Both cases had 
intratracheal catheters introduced, one for 24 hours, and the other for 48 
hours. Fortunately, the recent injur}'- proved only of a temporary nature 
(Table VI). 
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Table VI 


POSTOPERATIVE COMPLICATIONS 



Exoph- 






thalmic 

Toxic 

Nontoxic 




Goiter 

Adenoma 

Adenoma 

Totals 

Per Cent 

Number of operations 

222 

71 

115 

408 


Severe reactions 

16 

2 


18 

6.1% 

Infections: Mild 

18 

3 

4 

25 


Severe 

4 

0 

0 

4 

1.0% /' 

Postoperative hemorrhage. . 

4 

0 

3 

7 

1 - 7 % 

Hematoma: Large 

2 

0 

I 

3 

“'11° /.<,%+ 

Small 

9 

6 

7 

22 

5 - 6 % J 

Tracheal injury 

3 

0 

0 

3 

0.7% 

Recurrent laryngeal 






nerve injury . . 

5 

I 

I 

7 

1 - 7 % 

Tetany: Mild 

3 

0 

0 

3 

° 1 0 - 9 % 

Severe 

I 

0 

0 

I 

0.2% J 

Myxedema: Mild 

7 

0 

0 

0 

2.9% 


Of 360 patients operated upon for thyroid disease, 345, or 94 per cent, 
have been followed for from six months to ten years. All of these cases 
have been actually examined by one of the ii operators, and most of them 
have been seen by one or both authors, in the Thyroid Clinic. 


Table VII 

FOLLOW-UP RESULTS — ^345 OUT OF 360 CASES — 94 PER CENT 



Exophthalmic 

Toxic 

Nontoxic 


Goiter 

Adenoma 

Adenoma 

Number of cases 

170 

66 

109 

Average gain in weight . . . 

22 

16.6 


Average pulse pressure , . . 

85 

81.7 


Average blood pressure . . . 

130/80 

142/98 


Pulse pressure 

50 

56 


Average basal met. rate. . . 

+7 

—2 


Recurrence 

14—8% 

1—1.4% 

6—5.2% 

Excellent 

. . 164—96.4% 

64—96.9% 

104—95.4% 


The average gain in weight among the toxic group was 22 pounds. The 
average blood pressure in the exophthalmic group has been reduced from 
140/73 to 130/80, with an accompanying fall in the pulse pressure from 
67 to 50. The figures for the toxic adenoma group are not striking, probably 
due to the older age-group — 147/82 as compared to 148/92, the pulse pressure 
falling from 65 to 56. 

The average basal metabolic rate, for all toxic cases followed, is plus 3 
per cent (Table VII). 

The average exophthalmetric readings on those having exophthalmos 
before operation was O.D. plus 20.9; O.S. plus 20.9; these same patients in 
follow-up showed measurements of O.D. plus 21 ; O.S. plus 21. The current 
feeling has been, we believe, that, of those patients suffering from exoph- 
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thalmos associated with hyperthyroidism, at least 50 per cent get well. Our 
figures do not bear this out, and we feel very strong^ that if accurate measure- 
ments of the eyes are taken with the exophthalmometer it will be discovered 
that the exophthalmos does not improve. 

We have had one case of progressive exophthalmos in a female, age 21. 
She had a partial thyroidectomy performed for severe hypertlDu-oidism, and 
six months later was reoperated upon for persistence of symptoms. Follow- 
ing this, there were no hyperthyroid symptoms, but ten months later her 
exophthalmos increased from O.D. 25; O.S. 24, to O.D. plus 30 (well over 
the highest measurement on the instrument) ; O.S. 27. She developed marked 
edema of her conjunctivae but no corneal ulceration. On June i, 1938, 
Dr. Joseph King performed a one-stage Naflfziger operation on the right side, 
and on December 12, 1938, a similar operation on the left side. Her present 
readings are O.D. 25 ; O.S. 24, which are the same as before the progressive 
exophthalmos started. 

A tarsorraphy was performed by Dr. Webb Weeks, in one case of un- 
sightly but not progressive exophthalmos, which resulted in an excellent cos- 
metic result. 

Recurrence or persistence of hyperthyroid symptoms following operation 
has occurred 15 times in 236 followed cases, or 4.2 per cent. This includes 
two patients in whom it recurred twice. It recurred in only one patient oper- 
ated upon for toxic adenoma. Four patients, following operation, showed 
persistence of hyperthyroid symptoms within a very few months. We do not 
believe that these cases had a radical enough primary operation. Of all the 
recurrent and persistent cases, ten have been reoperated upon and are well, 
three refused reoperation, and one mild recurrence is doing well with occa- 
sional small doses of iodine (Table VII). 

There have been seven occurrences of mild postoperative myxedema, an 
incidence of 2.9 per cent. All have been controlled by thyroid extract feedings 
and at their last follow-up visit were free of symptoms. 

Postoperative tetany has occurred three times in a mild form and was 
controlled by calcium feedings. One severe case followed operation for a 
second recurrence. This patient had moderate to severe symptoms for six 
years, well controlled by calcium. At the present time there is no evidence 
of tetany and calcium feedings are not required. 

We have one interesting case of pituitary dyscrasia in a young girl who, 
during 1 1 months previous to her operation, gained 54 pounds. She was given 
injections of antuitrin S., in the Endocrine Clinic, and very soon developed 
typical symptoms of hyperthyroidism. Following partial thyroidectomy she 
lost 50 pounds, and at present is normal. 

Of the 236 toxic cases followed, 228, or 97.3 per cent, are classed as ex- 
cellent results. 

One hundred nine cases out of 115 cases of nontoxic adenoma were fol- 
lowed. Recurrence occurred in six cases, or 5.2 per cent. One recurrent 
case became toxic, with a basal metabolic rate of plus 41 and loss of 16 pounds 
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in weight. Five patients refused reoperation, including the toxic one. One 
has been reoperated upon and remained free of recurrence for four years. 
One hundred four out of 109 patients followed in this group are considered 
excellent results, or 95.4 per cent. 

CONCLUSIONS 

(1) That the preoperative use of iodine is a purely sui-gical procedure. 

(2) That the postoperative regression in exophthalmos is apparent, and 
not real. 

(3) Surgery of the thyroid can be undertaken in a large municipal hos- 
pital by a group of surgeons with a reasonably low mortality rate. 

Discussion. — Dr. A. S. McQuillan (New York) offered the sugges- 
tion that in some desperate cases the inferior thyroid vessels be ligated as 
well as the superior. They are larger in caliber. Doctor McQuillan has 
many times ligated these vessels along with the superiors and the patient has 
often derived more benefit from ligation of the inferior vessels than from the 
superiors — preparatory to performing a resection later. It can be very easily 
accomplisbed through a transverse incision on a level at which one plans to 
make the incision for resection later on. The operation is much like the 
one for avulsion of the phrenic nerve. The inferior thyroid vessels lie just 
internal and a little anterior to the anterior scalene muscle. This point of 
ligation is a considerable distance away from the inferior laryngeal nerve. 
It is probably due to the size of the vessel and shutting off the greater blood 
supply to the gland that the best results occur. 

When should stage-operations be performed? What influences the sur- 
geon’s judgment? Too much reliance cannot be placed on the basal metabolic 
rate. One low rate is better than many high rates. If the metabolic rate is 
over 30 there is danger, that is, in conjunction with other criteria. More 
than a favorable metabolic rate is gain in weight, especially recent — evidence 
that the patient is a fair risk. Persistence of such symptoms as tremor, exces- 
sive perspiration, and frequent bowel movements show severe toxicity. A 
pulse rate of more than 100 is not desirable. Mental symptoms indicate se- 
vere toxicity. 

Occasionally, a patient may appear to be a good risk, until under an anes- 
thetic, when signs such as a rising pulse rate or a rising blood pressure will 
appear. Then one must be ready to change his plan. At Bellevue Hospital 
the blood pressure is taken on every patient operated upon, and a rising blood 
pressure and pulse rate means a great deal. If that goes up during the first 
half of the procedure, one should make his plans to take out only one lobe. 
Also, if the patient takes a poor anesthetic, this is a sign that the patient will 
not do well. 

Doctor McQuillan agreed that surgery, other than thyroid surgery, should 
not be undertaken on toxic thyroid patients unless in case of emergency. 

With regard to the treatment of thyroid crisis, intravenous fluids with 
glucose, the oxygen tent and sedatives are commonly employed and are most 
valuable. The postoperative use of iodine is of doubtful value, according to 
most authorities. _ Personally, Doctor McQuillan felt unable to state that it 
is useful. There is some reason for giving thyroid gland substance in these 
crises. The latter may be due to a deficient thyroid hormone rather than too 
much of: a normal one. It is difficult to understand how the small amount of 
thyioid tissue left after a subtotal thyroidectomy can function only after a 
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period of time has elapsed. This tissue has suffered too much trauma to 
function soon after operation, and it is soon after operation that thyroid crisis 
appears. Parallel with this reasoning, Rienhoff, at the last meeting of the 
International Goiter Congress, reported involution of hyperplastic tigroid 
tissue and amelioration of symptoms as a result of feeding thyroid substance. 
Also improvement of malignant postoperative exophthalmos has been noted 
following feeding of thyroid substance. Doctor McQuillan frequently gives 
thyroid extract to patients with crises — resulting in a lowered heart rate — 
thus relieving the strain until this self-limited storm has passed. There is a 
fraction of the thyroid hormone which stimulates the autonomic or vagus 
system, thus slowing the heart. This was first used in Bellevue, some 20 
years ago, by the late Dr. John Rogers. 

With regard to the three cases described by Doctors Grace and Weeks, 
Doctor McQuillan commented as follows: The first patient had been de- 
saturated for six weeks. Then she was given iodine for two weeks prior 
to operation. The point is that she had had iodine off and on for a year, and 
had had her hyperth3froidism for a year, and it is only recently that Doctor 
Lahey made a statement that if an individual has been toxic — ^lias been ill for 
a 3'ear at least with hyperthyroidism — he considers that one of his criteria for 
performing a stage-operation. This case, however, had only a moderate 
rise in basal metabolic rate and symptoms of a mild type, no loss of weight, 
even though there was no gain. She might have done better in a stage- 
operation but she seemed a good risk on the basis of the usual criteria. The 
second patient should have done well. She had had iodine over the proper 
time and seemed in good shape. This is one of the cases that seemed a good 
risk, but which occasionally develop a crisis. The3'^ are not common. Doctor 
Lahey calls them apathetic cases — not showing their symptoms well. Usually, 
the patient is an older individual whose response to stimuli is less, due to aged 
tissue, perhaps, and whose symptoms are not as pronounced as in the younger 
patient. The third case was a well recognized toxic and liazardous one all 
the way through, and in this patient the stage-procedure was the only safe 
way. 

Dr. William Barclay Parsons (New York) said that even at the risk 
of repeating a point, he wished to state his firm support of Doctors Weeks and 
Grace in their idea of making an early decision on staging or not staging. But 
if one decides previously to perform a one-stage operation, he must alwa3's 
be read3'^ to move in the direction of two stages at the time of operation if the 
findings indicate it, but should not change a decision to do a two-stage opera- 
tion in favor of a one-stage procedure. 

Dr. Charles Gordon Heyd (New York) said that it is readily apparent 
that there is a dilemma in thyroid surger3L Some surgeons give iodine to 
prevent tltyroid crises. Others give iodine to bring about a resolution of thy- 
roid activity, and a small group give th3'roid substance after operation to 
avoid, if possible, th3Toid crises. Doctor Heyd places veiy little confidence 
in basal metabolic rates as indicating when to operate, or as predicating an3" 
degree of recover3'- in h3q)erthyroidism. A 3mung girl, of 21 years, with an 
exophthalmic goiter and a basal metabolic rate of 50, 60 or even 70, will 
withstand a subtotal thyroid resection with greater ease and safety than a 
woman of 55 years, with a basal metabolic rate of 20. Iodine bas been used 
much too often and in too great a quantity. At the New York Post-Graduate 
Plospital sodium iodid, Gr. vii, once a day, intravenous^, has been used for 
three to four days prior to operation, and has served to shorten the period of 
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projper^uve prepars-tion. TTie most outstsndi'ng aid in adequate preparation 
for operation is bed rest, complete and absolute. 

^.lortality in a measure is a matter of "the run of cases." There is much too 
great emphasis placed upon mortality. In any of the modem goiter clinics 
the m:>rtd:ty rate is a splendid achievement of surgery- and the lorv mortality 
in the paper of Doctors W'eeirs and Grace indicates the excellent results of 

dlslignanm' in goiter surgery- is always to be considered. It occurred 15 
times in 627 cases in the Post-Graduate Hospital clinic, u-ith a mortality of 
3 per cent. There are certain t\-pes of goiter that should be without any 
mortaiity. In nontoxic goiter at the Xew York Post-Graduate Hospital, 
from 1923 to date, there were 237 operations with no mortality. In the same 
period there were 105 toxic adenomata nith 2.0 per cent monaiity. In regard 
to the hyperthy-roidism of Graves’ disease type, from 1934 to 1939. there were 
iqS thyroid operations with no mortality, and there has been no mortalit}- in the 
last 135 cons-ecruuve operations for Gra^-es* disease, while for the period from 
Jtdy, E953. to date there were 237 patients operated upon for Graves’ disease 
widi a mortality of urn per cent. 

In toxic, nodular goiters die surgeon is dealing with patients in the fourth, 
nfth or even the sixth decade of life, v.-hereas in the goiters of Graves' disease 
type the patients are yo'ung ivith an acute toxemia. 

The paper by Doctors Weeks and Grace indicates that surgery of goiter 
has passed out of the realm of goiter surgeons. With coordinated preopera- 
tive treatment and standardized operati^-e technic, the i r surgeons who con- 
truruted to thus senes have indicated the great degree of safety that appertains 
to getter surgery and the h’raited mortality- that may be obtained by any well- 
trained surgeon. 


Ds- RiCE-tED Lewisohx (Xew York) disagreed with the statement that 
thvTOtn. surgery should be the domain oi the general surgeon. In order to 
oDtarn^gooc results and to keep the mortality at a low level, surgery- of the 
thrrotd sno'oid be kept in the hands of those who are specially trained for 
this won-:. Othervnse results wo'uld no: be as good as those reported here 
tonight by Dijctors Grace and Weeks. 
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Branchial cysts and sinuses have been of interest ever since they 
were first reported by Hunczowski in 1789. Their etiology has never been 
satisfactorily explained although at present Wenglowski’s® theories as to 
their origin are most usualty accepted. No one type of treatment has found 
universal acceptance, and, although a large number of clinical discussions 
on this subject are reported, end-result studies are infrequent. 

The treatment of any tumor or sinus of the neck requires an under- 
standing of the many different pathologic entities which may arise in this 
region. The early recognition of branchial cysts and sinuses is important 
if they are to be pi'Operly managed. 

In view of these facts, it seems of value to report 27 cases of branchial 
cysts and sinuses in which operation was performed at the Lahey Clinic 
during the past ten years, to comment on the embryology, differential diag- 
nosis, the various plans of treatment that have been outlined in the literature, 
and end-result studies in our series of cases. 

Wenglowski’s work is based on anatomic and embryologic studies of a 
series of 246 cadavers and 75 embryos. His theory as to the etiology of 
branchial cysts and sinuses has been interpreted by Meyer.® This interpre- 
tation is generall)'- recognized. 

Meyer stated that the beginning of the branchial apparatus takes place 
in the second half of the first month of embryonic life, and in the course 
of the second month it completel}'^ disappears. The branchial apparatus ex- 
tends forward, upward and orally. The pharyngeal apparatus extends pos- 
teriorly downward and below the mouth. The arches tend to grow closer 
in embryonic life, until the cleft disappears and the epithelium is displaced 
outward by the mesench3mial growth or by adhesion and obliteration. 

The first arch forms the lateral portion of the upper lip and maxilla, 
the lower lip and mandible, and the body of the tongue. The second arch 
makes up the body of the hyoid bone, the stylohyoid ligament and muscle, 
the antei-ior portion of the base of the tongue, and the arcus palatoglossus. 
The third arch forms the greater cornu of the hyoid bone, the posterior 
portion of the base of the tongue, and the arcus pharyngopalatinus. The 

Submitted for publication June 28, 1940. 
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fourth, fifth and sixth arches go to make up the soft parts of the neck 
surrounding the greater cornu of the hyoid. 

The first cleft forms the external auditory canal and the lobe of the ear ; 
the second cleft, the tonsillar fossa; the third cleft, the thymus; and the 
fourth cleft, the lateral lobes of the thyroid gland. 

iSleyer believes that the branchial apparatus belongs to the head and 
not the neck, and that any congenital pathologic condition referable to the 
branchial apparatus in human beings must rest along the mandible adjacent 
to the hyoid bone and the cornu of the hyoid bone. Nothing, in his opinion, 
below the lower level of the hyoid bone has any genetic relation to the 
branchial apparatus and all congenital anomalies caused by incomplete retro- 
gression of the branchial apparatus must be located in the region around 
or above the lower border of the hyoid bone. An}’^ congenital anomaly below 
this level is in definite relationship with the pharyngothymic duct and 
must be classified as a lateral cyst or fistula originating from this duct. 

Bailey^ believes that he disproves Wenglowski’s theory that the branchial 
apparatus never leaves remnants in the neck below the level of the hyoid 
bone by citing a case of a persistent branchial cartilage found in the lower 
third of a child’s neck, a position where a branchial fistula commonly opens. 

I^'Iany other theories as to the origin of this condition are presented in 
the literature, and it must be assumed that the etiolog)' of branchial cysts 
and sinuses is as yet not settled. 

This condition is usually found in the younger age-groups and pre- 
dominates in females. In our series, 56 per cent of the cases occurred in 
patients under 30 years of age. Seventy per cent of our patients were 
females. 

Branchial fistulae are generally classified into three types : ( i ) Complete 
fistula, having both an internal and an external opening; (2) incomplete 
fistula, having either an internal opening alone and classified as an incom- 
plete internal fistula; or (3) an external opening alone and being classified 
as an incomplete external fistula. 

The usual symptoms that are attributed to branchial cysts and sinuses 
are a tumor of the neck; a sinus with an intermittent or continuous dis- 
charge of secretion; and recurrent attacks of inflammation. Occasionally, 
an unexplained cough may be attributed to a tract which has become adherent 
to the vagus nerve. In our series a swelling in the neck, a discharging sinus, 
and recurring attacks of inflammation were the presenting chief complaints. 
The duration of symptoms in our group extended from three days to 20 
years, the average being four and one-half years. 

The diagnosis of branchial cysts and sinuses is frequently difficult, and 
in our group only 57 per cent were diagnosed correctly previous to opera- 
tion. Many conditions which commonly occur in the neck must be con- 
sidered. Among these are: (i) Dermoid cysts. Tumors of this type can 
usually be differentiated by their content; hair and other foreign elements 
are frequently found. (2) Cystic hygromata. These tumors are usually 
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transparent and can be transilluminated. (3) Lipomata. Aspiration of 
these tumors reveals no fluid content, and their lobulated characteristics to 
palpation and firmness are suggestive. (4) Thyroglossal cysts and sinuses 
invariably occur in the midline, are attached to the hyoid and shift position 
with swallowing. (5) Tuberculous adenitis and sinuses in the neck may be 
very difficult to differentiate but their matted consistency and other foci of 
tuberculosis are suggestive. (6) Venous hemangiomata are usually deep- 
seated. Palpation of these tumors suggests the condition. (7) Deep cer- 
vical abscesses are characterized by local tenderness, induration, and systemic 
reactions. (8) Actinomycosis is rare but examination of the discharge will 
demonstrate the ray fungus, (g) Hodgkin’s disease. An accurate differential 
diagnosis of this condition may require a biopsy. (10) Lymphosarcoma can 
usualty be differentiated by tbe fact that it consists of a group of fused 



Figs, i and 2 — Typical example of branchiogenic cysts. Note tlie usual position anterior to the sterno- 
niastoid muscle and below the angle of the jaw. 


adherent nodes. ( 1 1 ) Lymphatic leukemia can be diagnosed by blood 
studies and the usual physical findings of leukemia. (12) Carotid body 
tumors are found at the bifurcation of the carotid vessels and are character- 
ized by a firm, elastic consistency. These tumors may or may not transmit 
an arterial pulsation. (13) Various cervical metastatic neoplasms may re- 
quire biops}' for the estahlishment of the diagnosis but the finding of a 
primary growth is always suggestive. 

Branchial sinuses and cysts in our experience have occurred in about 
equal frequency on both sides of the neck. Fifty-six per cent were found 
on the right and 40 per cent on the left. In one of our cases (4 per cent) 
the fistulae were bilateral. 

A diagnosis of branchial cyst or sinuses can, therefore, be established 
ordinarily by remembering that they will be found in the neck anterior to 
the sternomastoid muscles, from the angle of the jaw to just above tbe 
clavicles, are of a congenital nature, and do not have any of the specific 
conditions mentioned above (Figs, i and 2). 
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removal. Baumgartner” emphasizes the importance of inverting the stump 
of the fistula into the cavity of the pharynx whenever possible. Gaston/ 
repoi'ting a series of 29 cases from the Cleveland Clinic, does not believe 
that the inversion of the stump of the fistula into the cavity of the pharynx 
is necessary, although he agrees that complete surgical extirpation of the 
tract is essential. 

Bailey^ uses the so-called stepladder method of surgical excision, and 
this operation has been utilized in the majority of our cases (Figs. 3 and 4). 
A transverse incision is first made about the external orifice. The skin is 
freed-up, gentle traction is then exerted on the fistulous tract, and the 
dissection carried up around the tract as far as possible. At this point, a 
second transverse incision is made parallel with the first, at a higher level, 
and the tract is brought up from the first incision out through the second 
higher incision. This allows an adequate exposure during the dissection of 
the tract up to the wall of the pharynx, where adequate exposure is so 
essential. 

At times, it may be of assistance to place one finger inside of the mouth 
and apply pressure against the pharyngeal wall so that danger of perforation 
of the pharyngeal wall can be minimized. We do not think that inversion 
of the fistula into the pharynx is necessary and have never done it. 

Treatment may have to he modified because of previous unsuccessful 
attempts at removal. In 34 per cent of our cases previous operation or 
roentgenotherapy had been carried out. 

At the Lahey Clinic, follow-up studies have been made in 27 cases, occur- 
ring during the last ten years. In all cases complete surgical excision, as 
described previously, was performed. Recurrence has not taken place in 
any of the cases. 

SUMMARY 

The embryology of branchial cysts and sinuses has been reviewed. The 
differential diagnosis has been presented, and various plans of treatment 
outlined. 

End-results are reported in 27 cases in which complete surgical excision 
was performed. 
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Spontaneous hemoperitoneum is not too unusual an occurrence. Even 
excluding spontaneous hemoperitoneum, of genital origin in the female, Mor- 
ridor and Olivier^ were able to collect 432 cases from the literature. On the 
other hand, massive spontaneous intraperitoneal hemorrhage resultant from 
the rupture of a small intra-abdominal blood vessel independent of any direct 
trauma to the abdomen, is a rare accident. The condition has very aptly been 
designated “intra-abdominal apoplexy,” to denote its close resemblance both 
in spontaneity and nature to the much more frequent and better known 
cerebral apoplexy. An exhaustive study of the literature has revealed but 
19 cases which might be so classified.* To these 19, we have added a case of 
our own and briefly tabulated (Table I) what seemed to us the essentials in 
each. It is only through the repeated reportings and tabulations of such 
cases, that characteristics, if any, will become recognized which may serve in 
the diagnosis and treatment of future cases- 

Case Report. — The patient, male, age 52, presented himself at the hospital at 
lopoo p;m., May 2, 1939, complaining of dull, persistent pain in the abdomen since April 
29, 1939, which had become steadily worse. The pain, which began insidiously, was 
constant, dull, and diffuse over the midabdomen without any radiation. Vomiting had 
occurred but once, and that was on the day of admission. The vomitus was of a non- 
descript type. The bowels had been regular and the appetite undisturbed. There were 
no urinary symptoms. 

The patient had known for several years that he had hypertension. For the past 
two months he had been receiving treatment for attacks of precordial pain and dyspnea 
which would occur while walking home from work. He had had a bilateral herniorrhaphy 
and appendicectomy in 1935. For the. past few j'ears he had noted failing vision. There 
was no history of any digestive disturbances. The remaining past history and the 
family and social history Were irrelevant. 

Physical Examimtion . — As seen on admission, the patient was resting flat in bed 
apparently fairly comfortable, despite his description of pain of a rather severe char- 
acter. The state of nutrition was fair. There was no cyanosis, jaundice or dyspnea. He 
appeared alert, oriented and cooperative. Temperature 98° F.; pulse 90; respirations 21 ; 
blood pressure 240/170. 

The heart was markedly enlarged. There was a presystolic gallop rhythm present 
with a systolic murmur at the apex and base and a split pulmonic second sound. The 
aortic second sound had a tambour quality. The abdomen was flat and the wall was 
soft and relaxed. Tenderness was obtained in the epigastric area on deep pressure. The 

Submitted for publication January 8, 1940. 

* Since this paper was submitted an additional case has been reported (Crile, G., Jr., 
and Newell, E. T., Jr.: Abdominal Apoplexy, J.A.M.A., 114:1155, 1940). 
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peripheral blood vessels were firm and thickened. Ophthalmoscopic examination revealed 
a blurring of the disk margins and hypertensive neuroretinopathy, Grade III. Because 
of the marked hypertension, the apparent cardiac and arterial changes and the essentially 
negative abdominal findings, a tentative diagnosis of “abdominal angina” was made and 
the patient was kept at rest in bed under observation. 

Laboratory Data. — W.B.C. count on the morning following admission was 16,000, 
86 per cent neutrophiles. Repeated counts yielded figures ranging between 10,000 and 
14,200 W.B.C. 

An electrocardiogram revealed myocardial disease with an intraventricular conduction 
defect. A flat roentgenogram of the abdomen was negative and a gastro-intestinal 
roentgenologic examination revealed nothing more than spasticity in the pyloroduodenal 
region. Repeated uranalyses showed a low specific gravity with a profusion of casts 
and W.B.C. Repeated kidney function tests, likewise, showed impaired renal function. 
The blood Wassermann was negative. All other studies yielded results within normal 
limits. 

Course in Hospital . — The presenting complaint of diffuse midabdominal pain of a 
dull nonradiating type persisted after admission until May 8, 1939. On the evening of 
May 8, 1939, the temperature began to mount to reach a high of 103° F. at noon of 
May 9, 1939, then declined to xeturn and remain normal about noon of May 10, 1939. 
The patient was completely asymptomatic and examination revealed nothing to account 
for this temperature elevation other than slight distention of the abdomen. A repeat 
roentgenogram of the chest and electrocardiogram were both negative. Abdominal dis- 
tention remained, despite regular bowel evacuations and a lack of any complaints on the 
part of the patient. 

Shortly before 3 :oo a.m.. May 16, 1939, the patient complained of sudden severe, 
nonlocalized abdominal pain and requested a bedpan. While on the bedpan he vomited 
about ten ounces of a dark material that seemed blood-tinged, following which he went 
into a partial collapse. Examination revealed a temperature of 98° F. (rectal), pulse 98; 
respirations 28; blood pressure 90/70. The skin was cold and clammy. The abdomen 
was moderately distended without tenderness or rigidity. There was no dulness in the 
flanks and peristalsis seemed somewhat hyperactive. Shock treatment was instituted and 
about one-half hour later the blood pressure had risen to 110/80. The abdomen con- 
tinued to become more distended and peristalsis became entirely inaudible. Moderate 
generalized tenderness appeared over the abdomen and the walls were felt to become 
more tense. A flat film of the abdomen, taken at this time, was negative. It was our 
impression that the patient had suffered a mesenteric thrombosis and an operation was 
decided upon as soon as he had responded to the shock treatment that had been instituted. 

Operation . — May 16, 1939 (N. S. R.) ; Under ether anesthesia, an upper right 
rectus incision was made into the peritoneal cavity. A considerable amount of blood 
e.xuded. It was dark in color and apparently free of any stomach or intestinal contents. 
The blood was gradually, and slowly, removed. In excess of 1,000 cc. of blood was 
aspirated and considerably more was lost from the wound primarily. The abdominal 
wound was enlarged to obtain a better view. 

Operative Pathology . — The mesentery of the small bowel showed no point of bleeding. 
Examination of the omentum showed no evidence of bleeding. The stomach (only the 
pyloric and fundal portions could be examined) showed no evidence of a bleeding point. 
The duodenum appeared normal. There was no evidence of bleeding from the liver, 
although there seemed to be just as much blood immediately below the liver as 
there was in the pelvis. The spleen appeared intact and gave no evidence of bleed- 
ing in or about it. With practically all of the blood in the peritoneal cavity removed, 
and inspection revealing no bleeding point or site of continued oozing, the abdomen was 
closed with through and through silkworm sutures, without drainage. The skin was 
closed with silkworm gut. During this extensive exploration, the patient went into 
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deeper shock, despite the fact that intravenous administration of glucose and saline, 
acacia and blood were administrated during the operative procedure. 

Postoperative Course . — Postoperative recovery proceeded uneventfully with the ex- 
ception of abdominal distention, for which more or less continual duodenal suction syphon- 
age (Wangensteen) was maintained. It was found necessary to keep the Wangensteen 
apparatus attached and tube suction continued for about 15 days, during which time 
there was, of necessity, a deficiency in protein and vitamin intake. On June 6, I939> 
moderate anasarca appeared with bilateral hydrothoraces and abdominal ascites. The 
R.B.C. count just prior to this time was 3.1 million, with 55 per cent hemoglobin. Although 
the total plasma protein was at the lower limits of normal, 6.45 grams per cent, it was felt 
that some of this represented hemoconcentration from dehydration and that the status 
of the patient represented primarily an advanced degree of postoperative nutritional and 
vitamin deficiency. Following paracentesis of sanguineous-tinged effusions from both 
pleural sacs and from the abdomen, a high protein and vitamin diet was instituted, forti- 


Table I 


ESSENTIAL DATA IN 20 CASES OF INTRA-ABDOMINAL APOPLEXY 


Case 





Anatomic Cardiovascular 

Opera- 

Re- 

Au- 

No. 

Author 

Year 

Sex 

Age 

Location System 

tion 

sult 

topsy 

I 

Barber* 

1909 

F. 

32 

No definite bleed- Apparently normal 

ing point 

Yes 

Rec. 

— 

2 

Churchman* 

1911 

M. 

48 

No definite bleed- Apparently normal 

ing point 

Yes 

Died 

No 

3 

Florence & 
Ducuing* 

1913 

F. 


Sup. mes. art. — 

No 

Died 

Yes 

4 

Hilliard* 

1918 

M. 

48 

N.D.B.P. — (trans- Hypertension 

mesocolon) 160-190 (systolic) 

Yes 

Died 

No 

S 

Starcke* 

1923 

M. 

60 

Gast.-duo. art. Hypertension 155 

Yes 

Rec. 

— 

6 

Budde* 

1923 

M. 

27 

L. gast.-epip. art. Normal 

(aneurysm) 

Yes 

Rec. 

— 

7 

Green & 

Powers* 

1931 

P. 

54 

L. gast. art. Hypertension 

270/14S 

Yes 

Rec. 

— 

8 

Morgue- 
Molines & 
Cabanac* 

1933 

M. 

S<3 

L. gast. art. (Questionable) 

Yes 

Rec. 


9 

n 

1933 



L. gast. art. Art.-sclerosis & 

hypertension 
230/130 

Yes 

Rec. 


to 

tt 

(Case of Rud's) 

1933 

F. 

73 

L. gast.-epip. art. Marked art.-sclero- 

sis at P.M. 

Yes 

Died 

Yes 

II 

Hartley & 
McKechnie'” 

1934 

M. 

31 

No definite bleed- Apparently normal 

ing point 

Yes 

Died 

Yes 

12 

Thompson & 
Dunphyo 

1935 

F. 

62 

L. gast. art. Hypertension 

170/100 

Yes 

Rec. 

— 

13 

Buchbinder & 
Greene'* 

I93S 

M. 

57 

R. gast. art. Hypertension 

1 90/1 1 5 

Yes 

Rec. 

— 

14 

Moorehead & 
McLester'* 

1936 

M. 

44 

R. S: L. gast. art. Hypertension 

220/140 

No 

Died 

Yes 

IS 

n 

1936 

M. 

SO 

Sup. mesen. art. Myocardosis with 

arteriosclerosis 

No 

Died 

Yes 

i6 

Bruce" 

1937 

M. 

34 

No definite bleed- Apparently normal 

ing point 

Yes 

Rec. 

— 

17 


1937 

M. 

75 

Mid. colic art. Abdominal vessels 

(aneurysm)? normal 

— 

— 

— 

I8 

Morton'* 

1938 

M. 

72 

Sup. mes. art. (Questionable) 

B.P. 100/70 — 
iSS/96 

Yes 

Rec. 

— 

19 

Silverstone'* 

1938 

M. 

52 

No definite bleed- Hypertension 200 

ing point s 

Yes 

Died 

— 

20 

Berk, Roths- 
child & Doane 

1939 

M. 

52 

No definite bleed- Hypertension 

ing point 250/160. Myo- 

cardosis & art.- 
scler. 

Yes 

Rec. 
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fied by several repeated blood transfusions and daily administrations of vitamin concen- 
trates. Under this regimen the patient made a slow but steady improvement. He was 
finally permitted out of bed on July 5, 1939, and was discharged in fairly good condition 
on July 12, 1939. 

FoUozv-up . — The patient was last seen again on October i, 1939. He had had no 
digestive disturbances and was free of all abdominal complaints. Since his discharge 
he had about four attacks of paroxysmal nocturnal dyspnea. He was ambulatory and 
his color and nutrition were good. His temperature was 97° F., pulse 76, respirations 20, 
blood pressure 250/160. As noted on earlier examinations, the heart was enlarged. There 
was a presystolic gallop and a systolic murmur at the apex and base. The aortic second 
sound had a tambour quality and the pulmonic second sound was split. Ophthalmoscopic 
examination revealed an hypertensive retinopathy, Grade III. These findings were exactly 
similar to those on admission and discharge from the hospital. 

Comment. — An analysis of the 20 cases of intra-abdominal apoplexy, 
tabulated in Table I, reveals some interesting points. The accident occurred 
much more frequently in males, with the ratio of occurrence approximately 
three males to one female. The ages varied from 27 to 73, but the average 
age was 51.5 years, with the greatest frequency of occurrence between the 
ages of 45 to 55 (Table I). 

Ten cases (50 per cent) gave evidence at some time or other of a definite 
hypertension. Two other cases, or 10 per cent, in which no blood pressure 
reading was noted, were described as showing marked arteriosclerosis at 
postmortem examination. Thus, 60 per cent of the cases in this series 
presented evidence of organic cardiovascular disease in the nature of a diffuse 
vascular sclerosis (Table II). 

Table II 

SUMMARY OF ANATOMIC FINDINGS IN 20 CASES OF INTRA-ABDOMINAL APOPLEXY 
Cardiovascular Changes Definite Bleeding Point No Definite Bleeding Point 




No. 


Aver- 

Normal 

No. 


Aver- 

Normal 

Hyperten- 

Arterioscle- 

of 

Per 

age 

c-v 

of 

Per 

age 

c-v 

sion 

rosis 

Cases 

Cent 

Age 

System 

Cases 

Cent 

Age 

System 

No. Per 

No. Per 




No. of Per 




No. of Per 

of Cases Cent 

of Cases Cent 




Cases Cent 




Cases Cent 

10 50 

2 10 

14 

70 

56.5 

I 7 

6 

30 

41. S 

4 63.6 


In six cases (30 per cent) it was specially noted that no definite bleeding 
point could be found. It is of interest that these cases occurred among the 
younger individuals — the average age of this group being 41.5 years com- 
pared with 56.5 years in the group in which a definite bleeding vessel was 
found. In four of these six cases (66 2/3 per cent) the cardiovascular state 
was noted as being apparently normal (Table II). To state it another way: 
Of the five cases in the reported series in which it was definitdy noted that 
the cardiovascular state was apparently normal, there were four cases (80 
per cent) in which no definite bleeding point could be found either at opera- 
tion or at postmortem examination. This close association between a younger- 
age occurrence, a relatively normal cardiovascular apparatus and the inability 
to demonstrate a bleeding point was striking and noteworthy. The practical 

516 



Volume 113 
Number i 


INTRA-ABDOMINAL APOPLEXY 


implication of this association becomes apparent when the operative results 
are analyzed. 

Sixteen of the 20 cases in the series (80 per cent) came to operation 
(Table III). Of these 16, ii cases (69 per cent) recovered. Of the five 
(31 per cent), in which operation resulted in death, four were cases in which 
no definite bleeding point could be found. It would seem from this, that 
despite the occurrence of a massive intraperitoneal hemorrhage if, at opera- 

Table III 

SUMMARY OF OPERATIVE RESULTS IN 20 CASES OF INTRA-ABDOMINAL APOPLEXY 
Operated Recovered Died 






No Def. Bl. Pt. 



No Def. Bl. Pt. 

No. of 
Cases 

Per 

Cent 

No. of 
Cases 

Per 

Cent 

No. of 
Cases 

Per 

Cent 

No. of 
Cases 

Per 

Cent 

No. of 
Cases 

Per 

Cent 

i6 

80 

11 

6g 

I 

9 

S 

31 

4 

So 


tion, a definite bleeding point can be located and the bleeding vessel ligated, 
the chance of recovery is excellent. This is especially to be emphasized, 
since we have been unable to find any reported case of repeated occurrence of 
intra-abdominal apoplexy. Thus, it would appear that in this condition there 
might be some advantage favoring the h3'^pertensive-arterioscIerotic individual, 
in that such patients are much more likely to present a definite bleeding point 
that would permit of ligation. 

In no instance was a correct diagnosis made prior to operation. The 
majority of cases were felt to represent perforated peptic ulcers. Of the 
various diagnoses made, the one which would seem most nearlj'- related to 
the actual condition found was “mesenteric thrombosis.” In our case the 
latter was the preoperative diagnosis. All cases were considered as acute 
abdominal catastrophes, but in every instance the encountering of an abdomen 
full of blood occurred as a distinct surgical surprise. A close analysis of 
the symptoms and signs in each of the reported cases reveals no one thing 
pathognomonic of the condition. There seems little, if anything, that can be 
recognized with any degree of certainty, to distinguish it from other acute 
abdominal emergencies. Of course, the absence in the history of such gross 
things as trauma, dominant digestive complaints, or previous similar occur- 
rences, are of some aid in the differential diagnosis. 

Morridor and Olivier,^ in their exhaustive review of spontaneous hemo- 
peritoneura in men, resulting from various causes, call attention to several 
signs and symptoms that were common to most of the cases. They all showed 
abdominal signs of peritoneal irritation, an elevated leukocyte count (over 
10,000 in most cases), and a lowered erythrocyte level. 

The quantitative status of the erythrocytes calls attention to the useful- 
ness, in these cases, of recognizing that the clinical picture of vascular col- 
lapse which they present is due to internal hemorrhage rather than to shock 
from other causes. MooiT® has called attention, on man^'^ occasions, to the 
significance of hemoconcentration as a diagnostic finding in true shock. A 
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demonstration of hemoconcentration by either repeated hematocrit readings, 
specific gravity determinations, hemoglobin determinations, or red blood cell 
counts would indicate a state of shock due to causes other than hemorrhage, 
whereas the failure to demonstrate hemoconcentration hy the same means 
might suggest hemorrhage as a causative factor. Such a differentiation would 
appear to be of paramount importance in cases of spontaneous hemoperi- 
toneum, where the most frequent condition, suspected clinicall}'-, is ruptured 
peptic ulcer with shock and, not in a single instance, internal hemorrhage. 

There was noted in several of the cases, including our own, a phenomenon, 
to which Morridor and Olivier^ have also called attention, namely, that a 
number of these cases described the occurrence of indefinite abdominal pain 
of variable nature prior to the acute accident for which they were eventually 
seen. They, in fact, found that about 25 per cent of the cases which they 
reviewed, described such pains months or years preceding the acute attack. 
They also described what the}' termed “treacherous calm” in about 20 per 
cent of their cases during which, in a few instances, clinical remissions were 
so great as to permit return to work. 

The use of abdominal paracentesis as a diagnostic procedure in the pres- 
ence of suspected hemoperitoneum has been recently reapplied by Johnston.^® 
Despite the indifferent success of others who have employed the procedure 
in the past, Johnston feels that the danger of visceral injury is negligible and 
that exploratory abdominal puncture with the use of a trocar can be of 
inestimable value in the diagnosis of hemoperitoneum. 

The etiology of the condition affords much interesting speculation. The 
high incidence of hypertension and arteriosclerosis in the reported series of 
cases (60 per cent) would strongly suggest that local disease of the blood 
vessels must be the basic, underlying factor. The recent report of Morlock^" 
would tend to substantiate such a conclusion. He was able to demonstrate 
that the blood vessels of the gastro-intestinal tract of hypertensives of all 
ages as compared to normal individuals, showed measurable thickening of the 
arteriolar wall and reduction of the ratio of wall to lumen. There occurred 
early in such blood vessels, hyperplasia of the nuclear elements of the media 
followed later by degeneration and fibrosis. It is much more difficult to ac- 
count, on the same local vascular disease basis, for the hemorrhages occurring 
in the younger individuals with an apparently normal vascular tree. The close 
association was pointed out above of a younger-age occurrence, the presence 
of an apparently normal vasculature, and the inability to demonstrate a defi- 
nite bleeding point (Table II). Bruce, discussing the cause for intra- 
abdominal apoplexy, suggested the presence in the abdominal vessels of a 
congenital weakness, similar to that which leads to aneurysm of the basal 
cerebral arteries. He quoted the work of Forbus, whose study on the de- 
velopment of the mesenteric vessels indicated that at the branchings of the 
arterial tree a gap exists temporarily between the independent formation of 
muscle coats on each branch. It was felt that developmental defects at the 
branchings, resulting from deficiency in the formation of muscle coats, might 
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explain the occurrence of small aneur)^sn-ial formations. Small aneurysmal 
dilatations, similar to that seen in cerebral arteries, have been reported in 
the mesenteric, pulmonic and renal arteries. Such conditions would lend an 
easy explanation for the occurrence of a massive intraperitoneal hemorrhage 
in younger individuals, free of known organic vascular disease. There is, of 
course, no sure proof that such a condition actually exists, but the demonstra- 
tion of small aneurysmal rupture in Cases 6 and i/, where the surrounding 
abdominal vessels were noted to be normal, would lend support to such a 
theory. 

The spontaneous feature in all these cases of intra-abdominal apoplexy is 
an important one. The precipitating cause is, in most instances, hidden and 
unexplainable. Given a basic, underlying local disease or congenital defect 
whose very nature is such as to weaken the vessel at the local site, then the 
addition of anything that would tend to raise the intravascular pressure within 
that vessel might well result in a rupture at the weakened site. In that way, 
and for that reason, hypertension, possibly, is found in so large a percentage 
of cases. Likewise, too, the use of pitressin, as in Morton’s’^'"’ case, sudden 
emotional strain, excessive eating, coitus, heavy lifting, and anything else 
which might raise the blood pressure could well predispose to a “blowing 
out” of a blood vessel. 


Summary 

(1) A case of massive spontaneous intra-peritoneal hemorrhage (“intra- 
abdominal apoplexy”) is reported. 

(2) Nineteen similar cases reported in the literature are analyzed. 

(3) The striking features of the condition are noted, and a discussion is 
made of the possible etiology, the treatment and its results. 

CONCLUSIONS 

(1) Massive spontaneous intraperitoneal hemorrhage resulting from the 
nontraumatic rupture of a small intra-abdominal blood vessel (so-called “intra- 
abdominal apoplexy”) is a rare condition, the occurrence of which is being 
reported with greater frequency. 

(2) There is nothing pathognomonic in either the symptoms or signs that 
permit a certain preoperative diagnosis. 

(3) The condition should be considered in all cases in which there occurs 
sudden severe abdominal pain, shock, and signs of peritoneal irritation espe- 
cially in a known hypertensive. 

(4) Hypertension and arteriosclerosis seem to be the dominant factors in 
the etiology of the condition. The possibility of the occurrence of small 
localized aneurysmal dilatations, ]>articularly in younger individuals, has been 
suggested. 

(5) Early operation, with ligation of the bleeding point, if possilile, is the 
only treatment. This treatment is one which offers a high chance of recovery 
if a definite bleeding point be found. 
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INTRACTABLE GASTRIC ULCER WITH FINAL MALIGNANT 
CHANGE ASSOCIATED WITH A BENIGN TUMOR 
OF THE BRAIN* 

P. H. T. Thorlakson, M.D., F.R.C.S, (C.) 

AND 

Sarah Meltzer, M.D. 

Winnipeg, Canada 

During the past ten years our whole attitude toward the problem of gastric 
and duodenal ulcer has undergone a radical change. Formerly, the diagnosis 
and treatment of gastric or duodenal ulcer directed attention chiefly to the 
local lesion and largely ignored constitutional factors, which we now know 
to be of fundamental importance. At present, ulcers are believed to be due to 
a combination of factors acting in a susceptible individual. 

The two opposing conceptions of the etiology of ulcer have contended for 
first place for many decades: First, the view suggested by Rokitansky, in 
1841, that some central factor is the real cause of all ulcers; second, the view 
upheld by Virchow, in 1853, that local factors are quite sufificient to explain 
the pathogenesis of ulcer. 

Undoubtedly both the central and the local factors are important but the 
accumulating evidence suggests that central factors, either in the nature of 
organic disease of the brain, or neurogenic stimuli from the cortex in a vago- 
tonic type of individual, are fundamental or predisposing causes of peptic 
ulceration. 

The local factors which are of significance will merely be enumerated here. 
They are: Trauma; acid chyme erosion; and bacterial invasion. These factors 
are of importance, but it is probable that their effect is secondary to the 
preexisting central disturbance. Alterations in the gastric motility and secre- 
tion and actual peptic ulceration may be produced by stimuli originating in 
higher centers. 

The view one takes as to the relative importance of the central or local 
group of factors will influence one’s line of treatment. If the predominant 
factor in a given case is central — that is to say due to either a functional or 
organic cerebral disturbance — and it cannot be satisfactorily controlled, then 
any form of local surgical therapy is apt to be followed by early recurrence 
of the ulcer. In this type of case medical treatment should be persisted with. 
However, if for any reason operative interference becomes necessary, a radical 
procedure must be adopted. On the other hand, if the central factors are 
negligible or controllable, and the local factors predominant, then medical 
treatment or conservative surgery offers the patient a much greater chance 
of cure. 

* Read at the Annual Meeting of the Canadian Medical Association, Montreal, June, 
1939* Submitted for publication November 24, 1939. 
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The growth of the neurogenic hypothesis has been slow since it was 
originally suggested by Rokitansky. The evidence on which it is based is 
threefold : First, the existence of cerebral lesions and peptic ulcers in the same 


CEREBIttV 


8PI1CAL 

CORO 



Fig I — A schematic representation of some current ideas re 
garding nerxous control of the stomach The arrows indicate the 
direction of controlling impulses In the diagram pre and post 
ganglionic fibers and the inter\ening synapse are not distinguished 
The h>pothaIamus is known to exert some control o\er both sjm 
pathetic and parasjmpathetic &> stems; it may coordinate them, 
but our knowledge of the functional significance of the numerous 
hypothalamic nuclei is not sufficiently definite to warrant inclusion 
in such a diagram There is good exidence that the nervous ap 
paratus controlling the gastrointestinal canal includes the cortex, 
a probable pathwa> (though not necessarily the only one) through 
which the cortex affects the hypothalamus (\ia the thalamus) is 
suggested by broken lines The X indicates the approximate posi 
tion of the tumor in our ca«e, it iiiaj ha\e affected the h>pothalamus 
itself, or some fibers transmitting controlling impulses to the 
h>potha!anius 

We are indebted to Dr I At Thompson, Professor of Aiiat 
oniv Unncrsitj of Manitoba for the diagram illustrating the 
ner\ous control of the stomach 


individual; second, the occurience of peptic ulceiation in infants following 
cerebral injury; thiid, there is considerable experimental evidence to show 
that induced vagal and sympathetic disturbances will produce ulcer in animals, 
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not to mention the production of ulcer from stimulation or injury of cortical 
areas. 

Cerebral Lesions and Peptic Ulcer. — Hoffmann,*’ in 1868, bad a patient 
under observation who had a tumor of the pons and medulla. The patient 
died of perforated gastric ulcer. Arndt,’*’ in 1874, reported a patient with an 
interpeduncular sarcoma who developed a fatal gastric ulcer, von Wini- 
warter,” in 1911, recorded two cases of fatal gastric hemorrhage following 
a brain operation. Beneke,’- in 1908, found that 70 patients out of 239 with 
fatal gastric hemorrhage had associated intracranial lesions. Mogilnitsky,® in 
1925, reported eight cases of brain tumor who had peptic ulcers. Cushing,® in 
1932, reported ii cases of intracranial lesions with associated gastric or 
duodenal ulcer. 

Ulcers and Intracranial Injury in the Neivhorn. — The extreme rarity of 
peptic ulcer in infancy in the absence of intracranial lesions, and the compara- 
tive frequency with which ulcers are found in association with brain injuries 
in the newborn suggest an etiologic relationship between brain lesions and ulcer, 
von Preuschen’® recorded a case of intracranial hemorrhage and gastric ero- 
sion. von Preuschen and Pomorski’^ performed a number of experiments 
upon animals in which they injured the hindbrain and produced gastric erosion. 
Blackfan-” recorded four cases of esophageal perforation in the newborn, and 
in all of these patients intracranial hemorrhage was present. 

Experimental Neurogenic Ulcer. — ^The sympathetic and parasympathetic 
nervous systems together constitute a balanced mechanism as far as gastric 
motility and secretion are concerned. Experimental attack on the vagus or 
the sympathetic may result in gastric ulceration. Theoretically, division of the 
vagus should not produce gastric ulceration. Actually, however, ulcers have 
been produced by this procedure. Manning, Hall and Banting,® in 1937, 
showed that prolonged vagal stimulation would give rise to areas of hemor- 
rhage and congestion in both pylorus and duodenum. Atropine prevented 
such lesions, while eserine accentuated them and resulted in ulcer formation. 
Division of the sympathetic pathways to the stomach gives rise to an uncon- 
trolled vagus action. Gastric erosions and ulcerations have been recorded by 
a number of observers following section of sympathetic nerves to the stomach. 

Schiff’*’ showed that stimulating the vagus via the higher centers, namely, 
the hypothalamus, gave rise to dilatation of the vessels in the stomach mus- 
culature. On the other hand, stimulation of the sympathetic through the higher 
centers resulted in constriction of the vessels in the stomach mucosa and in 
decreased peristalsis. Ebstein’** injured the anterior corpora quadrigemina 
and produced ulcers in nine out of 23 experimental animals. Burdenko and 
Mogilnitsky,® in 1925-26, punctured the hypothalamus and, as a result, ob- 
tained gastric erosions and perforations and in some instances chronic gastric 
ulcers. 

Pharmacologic hwestigations.—Eppinger and Hess,’* in 1910, showed that 
certain individuals may be described as vagotonic, and that this type of indi- 
vidual is susceptible to ulcer formation. These people react excessively to 
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certain vagal stimulating drugs, such as pilocarpine and physostigmine. In 
1914, Westphal^® showed that subcutaneous injections of pilocarpine or 
physostigmine in experimental animals gave rise to ulcer if the stomach 
contained acid and was digesting food at the time of the injection. Ettinger, 
Hall, and Banting,"* in 1936, found that by repeated intravenous injections of 
acetylcholine in dogs, the younger animals developed severe congestion of the 
gastric and duodenal mucosa. Clinically, this was manifested by retching, 
vomiting, diarrhea, and melena. Older animals showed a lesser tendency to 
develop these gastro-intestinal lesions ; instead, they developed marked changes 
in the coronary vessels. 

Light, Bishop, and Kendall*® introduced into the ventricles of the brain 
pituitrin and pilocarpine in small doses, and were able to produce gastric 
erosions similar to those resulting from vagus stimulation. Their experi- 
ments suggested that the vagus has a controlling center situated in the dien- 
cephalon. Roentgenographic and chemical examination of the stomach in 
experimental animals, following the intramuscular and the intraventricular 
injection of pituitrin, pilocarpine and histamine, show hypermotility, h)'^per- 
tonicity, and hyperchlorhydria. All of these abnormalities are commonly 
present in chronic gastric or duodenal ulcer. 

The appended case report is presented for three reasons; First, because 
it demonstrates an apparent causal relationship between an intracranial lesion 
and a chronic gastric ulcer ; second, because this gastric ulcer failed to respond 
to any form of treatment, possibly due to the persistence of the intracranial 
lesion; and finally, the ulcer developed malignant change. As far as we are 
able to ascertain this is the first case to be recorded of an ulcer with such a 
definite intracranial lesion which has ultimately developed a gastric carcinoma. 

Case Report. — Hosp. No. A-3207: G. W., female, age 34, unmarried, was admitted 
to the Winnipeg General Hospital, in February, 1923, suffering from almost continuous 
occipital headaches, poor sight, loss of memory, irritability, and nervousness. She dated 
her illness back to April, 1922. Her first symptom was headache which became increas- 
ingly severe, awakening her at night. The headaches became progressively more severe, 
and in the summer of 1922 she started to have periodic attacks of vomiting. The vomiting 
was never projectile, and was preceded by nausea. In December, 1922, she was placed 
on a milk diet for five or six weeks, with relief of epigastric distress and nausea. Six 
months after the onset of the headaches she consulted an oculist because of failing vision. 

Physical Examination showed dilated pupils reacting to light and accommodation, 
right nasal hemianopsia, and great reduction in the visual fields of both eyes. The 
disks were choked and there were retinal hemorrhages. Reflexes were all present and 
active, there were no changes in sensation, coordination was good, and there was no 
ataxia. A lumbar puncture at that time showed a pressure of 40 Mm.Hg. There was 
no abnormality in the spinal fluid. A roentgenogram of the skull showed partial absorp- 
tion of the posterior clinoid process on the right side. At this time she became totally 
blind. Following ventriculography, there was vomiting of clear fluid, but no mention 
was made of epigastric pain or of blood in the vomitus. The ventriculogram suggested 
a midline shift of the third ventricle to the right, with no deformity of the lateral 
ventricles. 

In April, 1923, the first craniotomy was performed by Dr. O. S. Waugh : The 
exploring needle encountered a firm, resistant mass in the suprasellar region at a depth 
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of about 6 cm. A left subtemporal decompression was accomplished. Following this 
there was marked improvement in her general condition, and her sight returned so 
that she was enabled to go on tour with a theatrical troupe. 

Her second admission was in September, 1924. She now had repeated convulsions, 
with jerking movements of the left side of the body. Spinal fluid pressure was now 
18 Mm.Hg. The original left-sided subtemporal decompression had completely filled 
in with bone. Bilateral subtemporal decompressions were now performed. There was 
a great tendency for these decompressions to regenerate bone and become solid. As 
they filled in, her symptoms returned. Finally, permanent openings were obtained, which 
resulted in a marked amelioration of her cranial symptoms. 

Subsequent Course . — Although this patient had previously complained of epigastric 
distress following certain articles of diet, these sj’inptoms were overshadowed by the 
neurologic manifestations. In October, 1929, however, she was readmitted to the hospital 
because of severe, constant epigastric pain, which had been present for one year, asso- 
ciated with flatulence, vomiting, and some loss of weight. Gastric analysis revealed 
no increase in free hydrochloric acid. A roentgenogram showed a perforating ulcer 
on the lesser curvature of the stomach near the cardia. In November, 1929, the ulcer 
was excised and it was reported bj' Dr. William Boyd as an innocent one. 

In April, 1935, she was again admitted to the hospital, complaining of gaseous 
indigestion of three years’ duration, and regurgitation of food. Roentgenograms showed 
hour-glass deformity but no ulcer crater. There was no improvement on a Sippy regimen ; 
a posterior gastro-enterostomy was performed, which resulted in some improvement of 
her symptoms. 

In October, 1937, she was again admitted to the hospital, complaining of epigastric 
pain two hours after meals, relieved by food. Gastric analysis was normal. Roentgeno- 
grams showed a large crater on the lesser curvature and an hour-glass deformit}". 

This patient came under observation first in July, 1938. The ulcer symptoms had 
increased, and the stools were positive for occult blood. There was no improvement 
with therapy which included a feeding jejunostomy. A large gastric ulcer on the 
lesser curvature proximal to the gastro-enterostomy stoma was demonstrated with the 
gastroscopc. The patient went progressively downhill, vomiting, losing weight, and 
becoming very weak, until her death in October, 1938. For the last ten years her 
central nervous complaints had cleared up, apart from marked impairment of vision 
and occasional epileptic seizures which were readily controlled by luminal. 

Autopsy . — ^The body was that of a small, extremely thin woman, 34 years of age. 
There was a deficiency in the skull in the temporoparietal region on each side. There 
were arachnoid adhesions in these areas. The brain showed no abnormality on the 
external surface. There was no evidence of increased intracranial pressure. On opening 
the brain, a rounded, firm tumor, 2.5 cm. in diameter, was found in the right frontal 
lobe immediately anterior to and encroaching on the anterior portion of the corpus 
callosum and the mesial surface of the lobe, and pushing the medial surface of the 
frontal lobe across the median plane to the left. It was invading the junction of the 
body and the anterior horn of the lateral ventricle. It passed down through the corpus 
callosum, encroaching on, the septum lucidum, fornix, and the head of the caudate 
nucleus. The lamina terminalis of the third ventricle was compressed. The inferior 
horn of the lateral ventricle was dilated. On section, the tumor was firm, smooth, and 
pinkish in color, with irregular cystic spaces. Microscopically, it was a fibrillary astro- 
cytoma. 

There were numerous dense adhesions in the upper abdomen. The stomach showed 
a large ulcer on the lesser curvature and anterior wall, 2 cm. in diameter. It was 
sharply defined with a smooth base and rounded edges. There were no enlarged lymph 
nodes. Microscopically, the picture was that of a very chronic peptic ulcer with malignant 
changes at one edge. The epithelial cells here were of the signet-ring type, and there 
was mucin in the stoma’; No metastases were found in any of the organs. 
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SUMMARY 

A striking case is recorded of a woman who sulTered from an intracranial 
tumor in 1923, and who developed a gastric ulcer which recurred on several 
occasions, after various forms of medical and surgical treatment. At autopsy, 
a fibrillary astrocytoma was found in the right frontal lobe encroaching on the 
corpus callosum, the lateral ventricle, septum lucidum, fornix and lamina 
terminalis of the third ventricle. The ulcer showed beginning malignant change. 
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GIANT DIVERTICULUM OR DUPLICATION OF THE 
INTESTINE WITH RECURRENT PERFORATIONS 

John W. Duckett, M.D. 

D ALIAS, Tex. 

A LARGE GROUP of anomalies consisting of cysts and diverticula whose 
walls show the same histologic structure as the alimentary tract may, for the 
sake of simplicity, be regarded as duplications of the alimentary tract. They 
are possibty the results of abortive attempts at twinning, or they may have 
had their origin in the so-called “nodules of Lewis and Thyng.”® This group, 
however, must be differentiated from the true Meckel’s diverticulum. 

The indiscriminate use of the term “Meckel’s diverticulum,” as applied to 
all diverticula of the lower ileum, is an unfortunate custom. It is true that 
most diverticula found in this region are situated on the antimesenteric border 
of the intestine and probably arc the unobliterated remnants of the vitelline 
duct, thus fitting appropriately Meckel’s^ original description. There are 
some diverticula, however, usually but not always of the lower ileum, which 
are located on the opposite side of the intestine, lying wholly or in part be- 
tween the leaves of the mesentery; and it seems certain that these have an 
entirely different origin. They are, undoubtedly, congenital, since they often 
give rise to symptoms early in life, have structure similar to that of the 
intestinal tract, and show evidences of heterotopia. They are often very 
large, and may cause serious symptoms. Many, however, are symptomless, 
as shown by their incidental discovery at operation or autopsy. 

The following case is reported because of its unusual and dramatic clin- 
ical features, and because it contributes forcible evidence to the Auew that 
such intraniesenteric diverticula are not Meckelian in origin. 

Case Report. — E. A. M., a white, female child, three and one-half years old, was 
brought by her parents to the hospital in Shawnee, Oklahoma, August 29, 1938, consulting 
Dr. F. L. Carson. She was acutely ill, suffering from severe generalized abdominal 
pain, which had begun suddenly on the preceding evening, and had been accompanied by 
frequent vomiting. For the three days preceding the onset of pain and vomiting, she 
had passed numerous black tarry stools, and had become weak and pale. 

It was recalled that, at the age of six weeks, she began to pass tarry stools and 
to cry, as if in abdominal pain. This episode lasted six weeks, after which she was 
well until the age of 18 months, when she developed a purpuric eruption over the body 
and lower extremities. After blood transfusion, the eruption disappeared and she re- 
mained well until the present illness, although somewhat frail and underweight. Both 
parents and an older sister were normal and healthy. 

Physical Examination . — The patient presented the picture of shock, with extreme 
pallor, cold skin, rapid, thready pulse, and a diffusely tender abdomen, rigid in the lower 
half, where an indistinct mass could be felt. Blood count showed hemoglobin 40 per 
cent; red cells, 2,500,000. Urine was normal. Clinical Diagnosis: Peptic ulcer of 
Meckel’s diverticulum with perforation. 

Submitted for publication August 27, 1939. 
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Because of the dangerous general condition, supportive treatment was administered, 
including a blood transfusion, and operation delayed until the following day. 

First Operatiau . — August 30, 193S: Doctor Carson. Under ether anesthesia, a low 
right rectus incision was made ; and, when the peritoneum was opened, a gush of bloody 
fluid and gas was encountered. There were extensive fibrinous adhesions everywhere, 
but rapid exploration revealed the site of a perforation in the ileum near the ileocecal 
valve, as well as could be determined. There was no well-developed diverticulum seen, 
but a definite bulge of the antimesenteric border of the ileum, with the perforation at its 
apex, was found. The fluid contents of the abdomen were aspirated ; the perforation 



Fig. I. — Drawing of diverticulum and adjoining ileum as seen at second operation. The perforation 
is shown near the base of the fibrous remnant of the omphalomesenteric duct. ' 

closed with a purse-string suture ; and the tvound closed in layers, with one cigarette 
drain inserted. 

After a stormy convalescence, the child recovered and the wound was healed in 
about four weeks. Stools became normal in appearance. Appetite improved and she 
began gaining weight. 

On November 24, 1938, three months later, while the patient and her parents were 
visiting in Dallas, Texas, she became suddenly ill again with severe pain in the lower 
abdomen, followed by vomiting and circulatory collapse. The parents recognized the 
signs as a recurrence of the previous catastrophe and promptly called Dr. G L Hacker 
who had her taken to the Baylor University Hospital. The abdomen was again found 
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to be rigid and the diagnosis not to be doubted, but treatment for shock was imperative 
before operation could be attempted. After administering morphine sulfate gr. i/i6 and 
adrenalin chloride solution 0.5 cc., followed by 5 per cent glucose, 200 cc., intravenously, 
and a transfusion of citrated blood, 200 cc., the child’s condition improved ; and operation 
was performed about six hours after onset of symptoms. Hemoglobin 48.6 per cent : 
R.B.C. 2,760,000; W.B.C. 16,650; bands 30 per cent; segmented neutrophils 46 per cent. 
Urinalysis: Specific gravity 1.028, acid, albumin trace, acetone 4 plus. 



Fig. 2 . — Photomicrograph of section at edge of perforated nicer, showing character- 

istic intestinal mucosa. 


Second Operation . — November 25, 1938: Doctor Duckett. Under ethylene and ether 
anesthesia, a suprapubic midline incision was made. There was again peritonitis present, 
and a perforation in the ileum, but this time on the lateral wall. It could now be seen 
that no ordinary Meckel’s diverticulum was present, but between the leaves of the mesen- 
tery, and lying parallel to the ileum, was an elongated diverticulum or reduplication of 
the ileum. This tube-like structure was approximately 30 cm. long, of about the same 
diameter as the adjacent intestine and, at its midpoint, communicated through a wide 
opening with the lumen of the intestine exactly at the site of perforation. Near the anti- 
mesenteric border of the ileum, close to the perforation, originated a fibrous cord, 5 Mm. in 
diameter, which looped over and behind the ileum to be attached at its other end to the 
base of the mesentery on the opposite side (Fig. i). 

It was apparent that removal of the diverticulum would be impossible without great 
risk to the child’s life. Resection of the diverticulum, because of its close proximity to 
the ileum, would have undoubtedly jeopardized the blood supply of the ileum. Resection 
of the diverticulum and ileum was too extensive a procedure for the child to tolerate under 
the existing circumstances. Closure of the perforation was the only recourse, but this 
proved to be a difficult problem because of the thickness and friability of the wall at the 
junction of the ileum and diverticulum. Because of the ample space provided, and the 
large opening between ileum and diverticulum, an elliptical excision of the perforated 
ulcer was made, leaving fairly normal intestinal wall at the sides of the defect, which were 
sutured together with inverting mattress sutures of fine chromic catgut. The fibrous cord, 
previously described, was also removed with this section of the ileal wall, being cut at 
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its point of attachment to tlie mesenter}'. The fluid contents of tlie abdomen were as- 
pirated, and the wound closed in layers without drains. 

A very satisfactory postoperative course follow’ed and, after several transfusions, the 
child left the hospital on the tenth postoperative day. Blood count : Hemoglobin 107 per 
cent; R.B.C. 5,700,000. Stools showed a few red blood cells only. 

Pat]ioIogic E.vaininatiov. — AIicroscot>ic: “The bowel wall shows a mucosa which con- 
tains numerous slightly tortuous tubular glands lined by simple columnar epithelium of 
the goblet cell type. In some areas, these glands appear distorted. The stroma between 
these glands contains a diffuse infiltration of plasma cells, eosinophils, lymphoid cells, 
and occasional polymorphonuclear neutroidiils (Fig. 2). The submucosa contains a 
similar type of exudate. 

“At one point, there is an ulceration extending through the entire bowel wall. Adja- 



Fig. 3 . — Photomicrograph of section of fibrous remnant of omphalomesenteric- 

duct. 

cent to this area of ulceration, there is dense fibrous tissue in all layers of the wall, most 
marked in the subserous layer. The suitcrficial layers are necrotic and contain much 
fibrin. On the outer surface of the adjacent bowel wall, there are many polymor- 
phonuclear neutrophils in various stages of disintegration. A large amount of fibrin is 
also present and tissues stain poorly with a granular appearance. No gastric mucosa 
is seen. 

“Sections of the cord-like structure show dense fibrous tissue with a few plasma cells 
and lymphoid cells, and a few small thick-walled blood vessels (Fig. 3). Pathologic 
Diagnosis: Acute inflammation in a chronic ulcer at junction of ileum and bifurcated 
diverticulum. Acute necrotizing peritonitis.” 

The child was allowed to go to her home in Oklahoma for convalescence, but it was 
planned for her to return to Dallas after six to eight weeks for resection of the diver- 
ticulum, if her condition was favorable. After two weeks at home, however, she began 
to have recurrence of abdominal pain and tarry stools, both of which were of kily occur- 
rence. She was, consequently, brought back to Dallas and readmitted to Baylor Univer- 
sity Hospital, January 4, 1939, for operation. Temperature 101° F., pulse 100, respirations 
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26, Hemoglobin 72 per cent; R.B.C. 4,350,000; W.B.C. 11,900, bands 33 per cent, seg- 
mented neutrophils 38 per cent. Urine was normal. 

Third Operation . — January 5, 1939: Doctor Duckett. Under nitrous oxide-ethylene- 
ether anesthesia, the scar of the previous low right rectus incision was excised and the 
peritoneum opened. The loop of ileum with the adjoining diverticulum, previously de- 
scribed, was easily located and delivered through the wound. The wound in the intestine 
and diverticulum made at the previous operation was well healed but there was some 
constriction of the ileum at this point. There were signs of a low grade peritonitis, all 



Fig. 4. — Photograph of resected diverticulum and adjoining ileum: (A) intact, (B) opened at 

middle orifice. 


peritoneal surfaces being moderately red and edematous and, in the mesentery common 
to the diverticulum and ileum, there were a number of large, firm lymph nodes, the largest 
measuring 2x1.5 cm. The ileum was traced distally to the ileocecal valve, a distance of 
50 cm., where the appendix was inspected and found normal in appearance. It was not 
removed. 

Using a Furniss intestinal anastomosis clamp, a length of ileum 42 cm. long was 
resected, together with the attached diverticulum and a V-shaped section of mesentery, 
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including most of the enlarged lymph nodes (Fig. 4). At the proximal end of the 
diverticulum, the tip was severed and about i cm. of the diverticulum was left at the 
base of the mesentery where its removal might have caused injury to large blood vessels. 
The mucosa of this tip was completely removed, however. An end-to-end anastomosis 
was performed over the pin of the Furniss clamp, using a continuous suture of No. 0 
chromic catgut reenforced by an overlying row of black silk mattress sutures. The wound 
was closed in layers without drains. 



Shortly after operation, abdominal distention and vomiting developed, which were, 
however, relieved by the Wangensteen duodenal suction, which was used for three days. 
One blood transfusion was administered, in addition to glucose, sodium lactate, and 
Hartmann’s solution intravenously and subcutaneously. On the fifth postoperative day, 
toast, crackers, and gelatin were well tolerated and, from then on, convalescence was 
rapid and uneventful. She was discharged, Januarj’^ 19, 1939, 14 days after operation, with 
the wound healed. Hemoglobin 83 per cent; R.B.C. 4,350,000. Urine normal. There 
was no blood in the stools. 

Pathologic Examination. — Gross: “The specimen consists of 42 cm. of ileum with 
attached section of mesentery between the leaves of which is a diverticulum 27 cm. long. 
This diverticulum lies close against the lesser curvature of the resected loop of ileum, 
and communicates with the ileum both at the middle and at the distal end of the diver- 
ticulum. In the fused wall of ileum and diverticulum, at the middle site of communication, 
is a depressed scar of a previous surgical incision about 4 cm. long (Fig. 5). 

“When the walls of the specimens were incised, both ileum and diverticulum were 
found lined with apparently normal mucosa except for a shallow ulceration in the mucosa 
of the ileum immediately adjoining the communicating opening at the middle of the diver- 
ticulum. 

“There was no gross blood found in either lumen. The mucoid secretion in the 
diverticulum was washed out with a small quantity of distilled water, and was found to 
have an acidity of 5°. 

"Microscopic Study.— Br. George T. Caldwell, Pathologist-in-Chief : Sections taken 
from multiple areas in the walls of the ileal segment, and from the diverticulum, showed 
the ileum to be lined with normal intestinal mucosa, and the diverticulum with normal 
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gastric mucosa (Figs. 6 and 7). No pancreatic or other aberrant tissues were found, 
although careful search was made for these anomalies.” 

Since her last operation, the child has gained weight and strength continuously. She 
has had three attacks of moderately severe lower abdominal pain, once accompanied by 
nausea and vomiting, but each attack lasted only a few hours. There has been no return 
of tarry stools, and a specimen of stool examined May 27, 1939, showed no blood. A 
gastro-intestinal series. May 26, 1939, showed no sign of obstruction or other abnormality 
in the stomach or intestines. Barium was seen in large quantity in the cecum four hours 
after taking the meal. Hemoglobin 75 per cent; R.B.C. 3,750,000. 
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Fig. 6. — Photomicrograph of section of gastric 
mucosa lining the diverticulum, (Low power) 


Fig. 7. — Higher magnification of section shown 
\n Figure 6. Note characteristic gastric glands 
with parietal cells. 


Comment. — This case is of unusual clinical interest for a number of 
reasons : The seriousness of the problem offered by such a giant diverticulum 
is evidenced by the fact that the reports of only six similar cases, successfully 
operated upon, have been found. Positive diagnosis in the past has been 
extremely difficult but should be more frequently made since now it is gen- 
erally recognized that many diverticula contain heterotopic gastric mucosa 
associated with ulceration and that when this condition is present blood in 
the stools is a constant finding. Stools are usually tarry but the blood may 
be fresh, and rectal polypi or other rectal disease must be eliminated as a 
source of the bleeding. Since this type of diA^erticulum is always congenital, 
bleeding from the rectum usually begins in infancy. When perforation of 
an ulcer in or associated with a diverticulum occurs, the diagnosis is prac- 
tically unmistakable. Perforation of a gastric or duodenal ulcer may be dif- 
ferentiated by location of the pain in the upper abdomen, and perforation of 
a typhoid ulcer by recognition of the preceding characteristic febrile illness. 
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It is further significant that the true nature of the diverticulum was not 
discovered at the first operation. This was probably accounted for b}^ the 
fact that the patient’s condition was extremely precarious and haste was an 
essential factor in the success of the operation. The intramesenteric location 
of the diverticulum made it difficult to recognize, however ; and, even if haste 
had not been necessary, it might easil)^ have been overlooked. Hudson^'^ 
calls attention to this fact in his discussion of giant diverticula, stating that, 
during the operation upon one of his patients, nearby spectators could see 
tbe diverticulum only indistinctly after it was pointed out to them. This 
emphasizes the necessity for very careful inspection, not only of the intestine 
itself but also of the mesentery, during exploration to ascertain the etiology 
of obscure abdominal symptoms. 

The technical problem involved in removing a giant intramesenteric diver- 
ticulum may present considerable difficulty. Abt and Strauss- were able to 
resect a diverticulum i8 inches long without removal of the adjoining ileum. 
They state that in their case the blood vessels of tbe diverticulum were 
separate and parallel to those supplying the ileum, but in most cases there 
has been a blood supply common to both, tlie vessels normally supplying the 
ileum merely sending oft' branches to the diverticulum in passing to either side 
of it. Close apposition of the wall of the diverticulum to that of the intestine 
may make their separation impossible. The size of the o]5ening between diver- 
ticulum and intestine may be too great to allow adequate closure of the 
defect remaining in the intestinal wall after resection of the diverticulum. 
All of these factors may be present, as in the case reported herewith; and, 
consequently, resection of a length of intestine with the diverticulum may be 
necessary. If at all possible, primary anastomosis, preferably end-to-end, 
should be performed. These children tolerate very poorly the loss of fluid 
and the necessity for multiple operative procedure following double-barreled 
enterostomy. Normark^ points out that the only operative cases which have 
recovered were those in which one-stage resection and entero-anastomosis 
were performed. 

In addition to the features of clinical interest, this case is of significance 
in shedding further light on the probable origin of sucb intramesenteric diver- 
ticula. Since the vitelline duct is an outgrowth of the primitive intestine on 
the antimesenteric border, it is difficult to consider a structure lying within 
the leaves of the mesentery as being derived from tbe duct. Furtbermore, in 
this case, a cord-like structure was found attached at one end to the wall of 
the ileum near its antimesenteric border, and at its other end to the base of 
tbe mesentery. Sucb cords have been found attached as terminal filaments to 
the ends of typical Meckel’s diverticula. Tbe distal end of tbe cord may be 
free, attached at the umbilicus, or attached to tbe mesentery or other ab- 
dominal organ. Cords, similar to this one, have also been described as occur- 
ring without diverticula, but from their structure and location are generally 
regarded as remnants of the vitelline duct and omphalomesenteric blood ves- 
sels. It is impossible for two vitelline ducts to occur in the same individual ; 
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hence, the presence of the cord-like remains of the duct and vessels on one 
side of the intestine make it necessary to assign another mode of origin to the 
diverticulum on the other side. Similar evidence is found in the case reported 
by Edwards.’* A small, but typical Meckel’s diverticulum was discovered on 
the resected intestine and, in addition, an adjoining giant intramesenteric 
diverticulum. The patient survived. 

Using his findings as a basis, Edwards discussed at length the etiology 
of congenital diverticula of the intestine. He stated that the great majority 
of congenital diverticula are Meckel’s diverticula, but there is a small remain- 
ing group whose etiolog}^ differs from those of the Meckelian type “in that, 
whereas Meckel’s diverticula result from an arrest of normal development, 
the others arise as a result of abnormal development.” He considers giant 
diverticula to be true reduplications of the bowel, and to “represent an attempt 
at the formation of a twin, which has come at a comparatively late stage of 
development of the ovum, so that the extent of reduplication is limited to a 
segment of the bowel.” Webster,-’’ reporting a “Giant Diverticulum (Re- 
duplication) of the Colon” in a child, who also had accessory fingers and toes, 
suggests that the simultaneous occurrence of these abnormalities indicates that 
both phenomena represent a mistimed or belated attempt at formation of 
a twin. 

Evans,** however, presents strong arguments in favor of another explana- 
tion for the development of cysts and diverticula of enterogenous origin, but 
not of the true Meckel’s type. He recalls attention to the “nodules of Lewis 
and Thyng.” These are outgrowths of epithelium from the primitive intes- 
tinal canal first described by Keibel," in 1905, but more fully by Lewis and 
Thyng,® in 1907-8. These nodules were found consistently in sections of 
rabbit, pig, and human embryos. Some were seen to have become vacuolated 
and to form either cysts or diverticula, depending on whether or not they 
communicated with the intestinal lumen. In later embryos, the nodules, cysts, 
and diverticula were scarce or absent, indicating that they became absorbed 
or coalesced with the developing intestine. Persistence of these primitive 
cysts and diverticula could readily account for many of the cysts and diver- 
ticula found associated with the intestinal tract after birth. Further support 
for this view is the finding of an intramesenteric diverticulum of the intestine 
and a mediastinal cyst in the same individual, both diverticulum and cyst 
having structures typical of the intestinal tract. Such cases have been re- 
ported by Roth,® Moll,*® Poucher and Milles,** and Black and Benjamin.*® 
The statement has been made that the observations of Lewis and Thyng have 
not been confirmed. Since this seemed strange, the writer obtained serial 
sections of a 6 Mm. human embryo from the Embryology Laboratory of the 
Baylor Medical School, and, on examination of these sections, three diver- 
ticula similar to those described by these investigators were easily identified. 
The accompanying reproduction of a photomicrograph shows two of these 
diverticula at the same level in the small intestine (Fig. 8). Since they are 
thus readily found, it would seem that the nodules of Lewis and Thyng are 
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quite real, and offer a satisfactory and logical explanation for the origin of 
diverticula other than Meckel’s. 

Hudson, in 1935, published a review of the subject entitled “Giant 
Diverticula or Reduplications of the Intestinal Tract” with a complete bibli- 
ography. He found iS cases previousl)^ i-eported, and added three. W. E. 
Ladd,^'* in 1937, reviews the more inclusive subject of enterogenous cysts 
and diverticula, grouping them together under the term “Duplications of the 
Alimentary Tract.” In order to simplify the confused nomenclature of these 
conditions. Doctor Ladd refers to them as “cystic duplications,” regardless of 
whether or not the lumen of the anomalous structure has one or more con- 
nections with the lumen of the alimentary tract. The essential feature, he 



Fig. 8. — Photomicrograph of section of 6 itfro. human embryo showing two 
diverticula connected with the primitive small intestine. These out-pouchings 
were traced through adjacent sections in the series and proved, without doubt, 
to be diverticula. 

believes, is the similarity in structure of the walls. Three of his cases, re- 
quiring resection and anastomosis, survived. 

Until more definite evidence is obtained as to their exact mode of origin, 
it seems logical to consider these structures as duplications of the alimentary 
tract. It is entirely a matter of conjecture as to whether they arise from the 
“nodules of Lewis and Thyng” or whether the}'^ are examples of “twinning.” 
In describing these duplications, however, it is necessary to distinguish be- 
tween cysts and diverticula, since the clinical problems which they present 
are usually quite different and characteristic. 

In addition to the cases from the Boston Children’s Hospital reported by 
Ladd^"* and by Hudson,^^ recent publications contain several similar cases of 
interest. The one described by Abt and Strauss- is unique in that the diver- 
ticulum, in an ii -month-old boy, although situated entirely between the leaves 
of the mesentery, had a separate blood supply, its vessels being parallel to 
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those supplying the ileum beyond it. The diverticulum was successfully re- 
sected without damage to the ileum or its blood supply. The mucosa of the 
diverticulum showed characteristic structure of intestinal mucous membrane, 
and there were no ulcerations. 

Black and Benjamin^- in 1936, reported the autopsy findings in an infant 
five and one-half months old, which included an enterogenous intestinal pouch 
or diverticulum, lo cm. long, lying between the leaves of the mesentery of the 
jejunum and partly fused with the jejunum. This pouch had two orifices, 
one near each end, which communicated with the intestine. There was a 
perforating peptic ulcer near the proximal orifice but no mention is made of 
gastric mucosa being found in the diverticulum. There was also a large 
retromediastinal enterogenous cyst attached to the thoracic vertebrae. The 
child had tarry stools for ten days before death. 

' A giant diverticulum in a five-year-old girl was reported from the Mayo 
Clinic, first by Dixon and Famiglietti,^" in 1937, and later by Goldstein and 
Cragg,^® in 193S. This diverticulum was 61 cm. long; it contained gastric 
mucosa and a typical peptic ulcer. The diverticulum and ileum were described 
as having a common mesentery. The diverticulum joined the ileum at the 
mesenteric border, and its distal end was buried in the mesentery. The child 
had tarry stools from the age of six months, and abdominal pain from the age 
of two years. Operation resulted fatally. 

Harild,^’ in 1937, reported a three-year-old boy who died from peritonitis 
following perforation of an ulcer of the ileum. The ulcer was situated i Mm. 
from the opening of an intramesenteric dwerticulum, 50 cm. long, which was 
lined with gastric mucosa. This child also had bloody and tarry stools after 
the age of seven months. 

Normark,^ from Upsala, Sweden, in 1938, described a successful opera- 
tive case of an intramesenteric diverticulum in a two-year-old boy who had 
tarry stools after the age of two and one-half months. There had also been 
occasional nausea and vomiting, and once severe abdominal pain. At opera- 
tion, an intramesenteric small bowel diverticulum, 15 cm. long, was found, 
which was lined with gastric mucosa. In the ileum, near the mouth of the 
diverticulum, was a typical peptic ulcer. Resection of diverticulum and 
adjoining ileum was performed, with recovery. 

SUMMARY AND CONCLUSIONS 

Report is made of a child successfully operated upon twice for closure 
of perforations in the small intestine, and a third time for resection of 42 cm. 
of ileum, together with an intramesenteric giant diverticulum (duplication) 
27 cm. long. The diverticulum was lined with gastric mucosa, and the per- 
forations occurred in typical peptic ulcers adjoining one of the two openings 
between the diverticulum and the intestine. 

The unusual clinical features of the case are discussed with special refer- 
ence to diagnosis, difficulties encountered in recognizing intramesenteric 
diverticula at operation, and technical problems in removal of such diverticula. 
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The findings in this case indicate that such anomalies are not true Meckel’s 
diverticula, but probably develop from the intestinal epithelial nodules found 
by Lewis and Thyng in earl}' animal and human embryos. The writer’s study 
of serial sections of a 6 Mm. human embryo showed three such primitive 
diverticula. 

The use of the term “duplications of the alimentary tract,’’ in referring to 
the entire group of enterogenous cysts and diverticula, obviously not of 
Meckelian origin, is advocated. 
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The appendix is said to be the only organ in the body which has no 
normal position (Maingot’-). A valid objection to this statement concerns 
the restrictive word only. Other abdominal viscera such as the stomach, 
jejuno-ileum, transverse colon and sigmoid are variously more mobile than 
the appendix, and in the living subject, as seen by roentgenographic silhouettes 
of induced opacities, these organs are very diverse in position, not onty from 
one individual to another but also in the same individual at different times 
under different degrees of filling and under other changing physiologic condi- 
tions. However, Maingot’s statement is of value in emphasizing the fact that 
the appendix is frequently one of the mobile viscera, even though its lack of 
normal position is not in itself remarkable. 

Contours of the Cecum . — Where the appendix is at any given time depends 
largely on the cecum ; and the cecum in turn is subject to wide fluctuations 
of contour and to some change of position as a result of tonus, peristaltic 
activity and contents. The contours of filled and empty ceca and the effect 
of these states on the appendix are well shown in Figs, i A and B. These 
represent the usual or so-called normal ceca viewed from behind, this view 
showing better than any other the convergence of the three taeniae coli at the- 
root of the appendix. It is seen that with the cecum distended (Fig. i A) 
the appendix has a dependent position, while with the cecum contracted (Fig. 
I B) the appendix is turned sharply upward in a retrocecal position. 

It may be objected that the two specimens placed in juxtaposition (Fig. i) 
are simply two different types of ceca, or at any rate ceca taken from two 
different cadavers. This latter objection is of course valid as far as cadaver 
anatomy goes. These are, indeed, two different specimens, with the peri- 
toneum removed in each case to show more clearly the course and termination 
of the taeniae coli. Yet from a comparison of these specimens certain de- 
ductions may be made regarding the effects of contraction on the cecum and 
appendix. In Fig. i B it is seen that the apparent root of the appendix is 
much enlarged, as if cecal contents had been forced into it. But this is not at 
all the case, for the reason that the apparent root of the appendix is, in fact, 
the appendicular zone of the cecum itself with its musculature strongly con- 
tracted ; one of the taeniae is clearly visible over this bulbar enlargement. The 
musculature of the appendix is also contracted; the longitudinal muscle, as a 
continuous tunic formed by convergence of the taeniae, has shortened and 
kinked the appendix. 

Submitted for publication August 29, 1939. 
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Peristalsis ami the Ileocecal Valve.— The foregoing comparison of dis- 
tended and contracted ceca calls for a brief consideration of the movements 
of the large intestine, especially as they affect the ascending colon and cecum. 
Cannon," studying movements of the large intestine in the cat roentgenolo- 
gically, found that in the distal transverse and descending colons the contents 



A B 

Fio. I. — Tlie cccum-uppendix viewed from behind. (A) Cecum distended and 
appendix directed downward. (B) Cecum contracted and appendix turned upward. 

In both specimens the peritoneum has been removed to demonstrate more clearly the 
taeniae coli. (Redrawn from Spaltcholz.) 

are moved toward the rectum hy peristaltic waves, hut in the ascending and 
proximal transverse colons the more frequent movement is antiperistaltic. 
The contents in these parts are liquid and set up running waves of contraction 
toward the ileocecal valve, such waves being separated hy long periods of rest. 
Cannon's assumption is that the ileocecal valve prevents return of cecal con- 
tents to the ileum. 

Hurst^ and others, from roentgenologic examinations in men, find a dif- 
erent type of movement which they call “mass peristalsis,” i.e.^ strong hut 
brief movements of contents from one part of the large bowel to the next, 
such movements being connected with the act of eating hy an alleged gastro- 
colic reflex set up hy entrance of food into the stomach. Contents are said 
to traverse the colon at long intervals hy sudden displacements due to the 
“mass peristalsis.” In latent periods the only activity is that of “haustral 
churning,” whereby the contents are subject to local, nonprogressive agitation 
from contraction of the haustra. 

While roentgenographic methods are the only ones affording a direct 
visual study of normal intestinal movements, it is obviously difficult to employ 
such methods on the large intestine where rest periods are so lengthy. In this 
connection, one traditional view must he corrected with emphasis: The ileo- 
cecal valve is not, in a strict functional sense, a valve to prevent return of 
cecal contents into the ileum, nor is such return prevented by the so-called 
ileocecal sphincter. This assertion is based upon the repeated experience of 
clinical roentgenologists, who find that when the entire large intestine is filled 
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with a barium enema a variable length of terminal ileum usually appears in 
the roentgenogram. 

Effects of Growth and Gravity on the Cecum- Appendix . — Another factor 
seldom fully considered in the literature is that of gravity as it operates on 
the several parts of the large intestine. With an individual in the prone posi- 
tion, all movements of contents of the large intestine may be regarded as 
merely translational in, or upon, the same plane, this being an approximately 
horizontal one. But when the individual stands erect, the segments of the 
large intestine are at once resolved into two diametric opposites with respect 
to gravity. The cecum, ascending colon and distal limb of the transverse 
colon have to propel their contents against a gravitational field, while the 
proximal limb of the transverse colon and the descending colon have exactly 
the opposite task. In brief, the dynamics of one group of segments is to lift 
weight, that of the other group is to lower it. 

This difference in dynamics is clearly reflected in the state of filling of the 
two groups of segments. Thus, the descending colon, where in the upright 
posture weight is lowered, usually presents itself as a contracted, empty tube. 
On the other hand, the distal limb of the transverse colon, where weight must 
be raised from the most dependent part of the loop through a steep ascent to 
the splenic flexure, is, in any posture, usually filled with gas and semisolid 
contents. The proximal limb of the transverse colon, a weight-lowering seg- 
ment, may or may not be filled, depending on the quantity of contents of the 
whole loop. Finally, the ascending colon and its cul-de-sac, the cecum, are, in 
most positions, filled to distention, since their work is to raise a column of 
liquid contents against gravity until such contents pass the brim of the ascend- 
ing colon at the hepatic flexure. 

With the foregoing facts in mind, there is a tendency to view the cecal 
cul-de-sac as merely a distention due to the column of contents which it sup- 
ports. However, this view does not take into account the known embryology 
and comparative anatomy of the cecum, for example as presented by Hunting- 
ton,^ Kelly and Hurdon,^ and Keith.® The cecum and appendix are structures 
in their own right, i.e., their ontogeny is quite distinct and independent of any 
weight-bearing function. Even so, a suggestive relation between weight-bear- 
ing and cecal contour will be discussed below. 

Interesting as it would be to consider the comparative anatomy and embiy- 
ology of the cecum-appendix, attention must be confined to the classic human 
types (Fig. 2). In type A, the infantile contour, the cecum is a pyramid with 
the appendix arising from the inverted apex. In type B, found most fre- 
quently in early years of childhood, there is a symmetrical growth-distention 
of right and left sides, with the appendix attached to the most dependent part 
of the cecum. Type C exemplifies the usual adult form of the cecum, where 
there has been a differential growth-distention in favor of the right ventral 
aspect of the cecum, in such degree as to cause the appendix to arise dis- 
tinctly to the left and dorsall}^ one to one and one-half inches (2.5 to 3.7 cm.) 
below the ileocecal valve. Normal variations in cecal contour may be said 
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to have their distribution on either side of type C, with diversities arising from 
the degree of growth-distention of the right side, to which latter circumstance 
is largely due the relative distance of the appendix from the ileocecal, valve. 
With excessive extension of the right wall of the cecum the root of the 
appendix may lie close to, or even somewhat behind, the ileocecal junction. 



ABC 


Fig. 2. — (A)The infantile cecum-appendi (B) The cecum-appendix during early years of child- 
hood. (C) The usual adult cecum-appendix, where the appendix arises dorsally and to the left as a 
result of growth-distention of the right ventral wall of the cecum. All three specimens are viewed 
from in front. 

The three types, A, B and C, offer a suggestive sequence of development 
in the light of the aforesaid weight-bearing properties of the cecum. Type A, 
the infantile or nonweight-bearing cecum, is in fact strikingl}’- similar to the 
adult contracted cecum of Fig. i B. During the early years of childhood the 
first contour of the weight-bearing cecum (Fig. 2, type B) is a fairly sym- 
metrical growth-distention of right and left sides. The adult cecum (type C), 
representing a long period of weight-bearing, shows a variable, but usually 
high, degree of growth-distention on the right side. 

The term “growth-distention,” used in the above discussion, may seem to 
beg the question. Yet a summary of the evidence and reasoning on this point 
will indicate the propriety of this term. The cecum and appendix are, as 
already mentioned, developmental structures in their own right, wholly in- 
dependent, as far as ontogeny is concerned, of any function of weight-bear- 
ing. From a consideration of the digestive tract as a whole, the cecum ap- 
pears as a midgut expression of that general tendency toward diverticulum 
formation, which in the foregut gives rise to such important structures as the 
liver and pancreas. The hypothesis offered here to account for the contour 
of the cecum is as follows : Given in the newborn a diverticulumj the type A 
cecum-appendix, with this taking a position in the right iliac fossa at the lower 
end of the ascending colon, when the child assumes more and more the up- 
right posture, the weight-bearing function becomes increasingly a factor in 
shaping the contour of the cecum. Also during these early years of child- 
hood the cecum shares in the linear and lateral growth of the gastro-intestinal 
tract, while the lymphoid tissue of the appendix grows more rapidly than 
other parts of this organ, which latter as a whole continues as a vestigial struc- 
ture with progressive reduction of lumen. Accordingly, the type B 
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appendix may be regarded as a resultant of' weight-lsearing and intrinsic 
growth, the conspicuous manifestation of which is a fairly symmetrical 
growtli-distention of right and left sides of the cecum. 

As weight-bearing and growth continue with increasing age of the in- 
dividual, a differential is set up in favor of the right wall of the cecum, this 
by reason of the ileocecal junction and by the blood supply of the appendix, 
both forming a drag or fixation for the left wall. This differential appears 
to operate largely as the result of weight-bearing, and once set up is readily 
extended to produce the definitive type C of the adult cecum-appendix. Thus, 
it is held that the changes of cecal contour from A through B to C are the 
net results of growth and gravity, or as expressed above, growth-distention. 
Even where gravity appears to account for the enlargement of the right wall 
of the cecum, as in the transition from B to C, there is still the possibility that 
weight-bearing may in itself be something of a growth-promoting agent. 

The foregoing hypothesis is well supported by contours of the cecum- 
appendix in anomalous positions. Thus in cases of undescended cecum the 
contour is either that of type A or type B (Fig. 2) ; in other words the usual 
right-sided growth-distention (producing type C) has not occurred because in 
these cases the weight-hearing of cecal contents is not a factor in shaping the 
cecum. On the other hand, where the cecum has descended and in so doing 
has become inverted, there are varying degrees of right-sided growth-disten- 
tion, depending both on the length of the inverted segment and on the amount 
of traction exerted by the ileum and the blood vessels of the cecum-appendix. 

Positions of the Appendix . — In view of the fact that the appendix is 
frequently mobile, it seems that undue attention has been given to its supposed 
directions. This is not to minimize the importance of two general categories 
of appendix: (i) The adherent retropostures (behind the colon, cecum or 
ileum) ; and (2) the freely mobile, which latter may he postcecal or otherwise 
directed. The developmental sequence by which one or other of these ap- 
pendices is produced should here be mentioned briefly. 

It will be recalled that at the tenth week of fetal life the midgut loop 
returns by normally definite sequence through the umbilical orifice to the 
abdominal cavity (DotH). On completion of this return the cecum first lies 
free near the umbilicus and ventral to the small intestine and mesenteric 
artery. However, the colon now begins to straighten and carries the cecum 
with it up\yard and to the right, the colon itself lying across the pedicle of 
the intestinal mass and mesenteric artery, the cecum lodging beneath the liver. 
Subsequently, by apparent retraction of the liver and by linear growth of the 
colon, the cecum reaches its final position in the right iliac region. This 
descent of the colon from liver to iliac i-egion may, and often is, attended in 
transit by a folding under of the appendix, which latter forms an inclusion 
behind the colon during peritoneal fixation of this part of the large bowel. 
On the other hand, if the appendix remains free and directed caudally during 
the whole descent of the cecum, then, after fixation of the colon, it is left as 
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a permanent and dclinitive organ of great mobility, barring of course subse- 
quent pathologic episodes which may render it adherent. 

The fixed and mobile categories of appendix are not especially emphasized 
by Wakcley'^ in his study of 10,000 cadavers, lie merely classifies the ap- 
pendix according to its various directions thus: Retrocolic or postcecal 65 
per cent; j)elvic 31 per cent; ])ostileal, preileal and subcecal 4 per cent. To 
most surgeons and anatomists the very high incidence given by Wakeley for 
retropostures of the aj^pendix will doubtless seem far out of line with their 
own experience. His incidence of 65 ])er cent includes all appendices retro- 
posed to cecum and colon, whether adherent or lying free in the retrocecal 
fossa. To he sure, his series of 10,000 cadavers is much larger than any other 
known to us at present. hR’cn so. the trend of smaller series is uniformly 
toward preponderance of the three to six o’clock quadrant of directions rather 
than toward what may he interjjreted as the 9 to 12 o’clock quadrant of 
^^'akelcy’s series. Thus Kelly and Hurdon give the following directions of 
the appendix, listed in order of frequency — (i) into pelvis; (2) along iliac 
vessels; (3) to promontor}' of sacrum; (4) behind cecum; (5) under ileum; 
(6) lateral to cecum; (7) into iliac fossa; (8) among coils of small intestines; 
and (9) mesial to cecum over ileum. The above listing is evidently drawn 
more or less from data of other reports, concerning which Kelly and Hurdon 
remark : “The literature on the subject of positions of the appendix is full of 
the most elaborate statistics, hut as they make unprofitable and difificult read- 
ing, they have been largely omitted and only the average of the combined 
results is given.” It seems to us, too, that elaborate statistics on this ques- 
tion are unprofitable, not so much as a matter of difficult reading, hut because, 
in so far as they deal with the mobile appendix, they probably have no real 
significance. 

Historical Resume . — The history of the diseased appendix, like that of 
circulation of the blood, is an extended chronicle of misinformation, mis- 
judgment and obscurant terminolog}^ Abscesses in the right iliac fossa had 
long been recognized as frequent and peculiarly fatal. But the only organ in 
this region capable of producing such disturbance was thought to be the 
cecum. So, through many decades of dismal controversy, there arose such 
terms as typhilitis, perityphilitis, paratyphilitis, typhlo-enteritis, and what not, 
all focusing attention on the cecum as the sole offending part. This being a 
period when the surgeon-anatomists were making headlong advances in other 
fields, it must seem to us now tragically odd that autopsy findings of that 
time were so grossly misinterpi-eted. 

The appendix was, of course, known, but only as an insignificant rudi- 
mentary structure, to which no one thought of attributing any special path- 
olog}\ The prevailing syllogism of that day appears to have been ; ( i ) Only 
a large organ in the right iliac fossa can produce a large abscess (or grave 
prognosis). (2) The cecum is the only large organ in the right iliac fossa. 
(3) Therefore, the cecum produces the large abscess (or grave prognosis). 
This tacit correlation between the size of the organ and the size of the 
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abscess or gravity of prognosis did eventually, and reluctantl}', give way 
to a clear recognition of the appendix as the organ involved, the idea finally 
being crystallized in explicit terminology. The first use in all literature of 
the word appendicitis appears in the following sentence from the classic 
paper by an American, Reginald Fitz,” in 1886: “As a circumscribed peri- 
tonitis is simply one event, although usually the most important, in the 
history of inflammation of the appendix, it seems preferable to use the 
term appendicitis to express the primar^'^ condition.” If Fitz did nothing 
more than give the correct name to a specific pathology, his communication 
would have been notable; but as a matter of fact his review of the history, 
his understanding of the condition itself, his statistical treatment and his 
recommendation of early surgical intervention were, indeed, the stroke of 
a master. 

Another contribution soon to appear was that of Charles McBurney,^'* 
in i88g, who defined the well-known point hearing his name as follows: 
“. . . I refer again to the important aid to diagnosis of which I have 
already spoken, namely, the ascertaining, by the pressure of a single finger- 
tip, that the point of greatest tenderness is, in the average adult, almost 
exactly two inches from the anterior iliac spine, on a line drawn from this 
process through the umbilicus. Much greater tenderness at this point than 
at others, taken in connection with the history of the case and the other 
well-known signs, I look upon as almost pathognomonic of appendicitis. This 
point indicates the situation of the base of the appendix, where it arises 
from the cecum, hut does not by any means demonstrate, as one might con- 
clude, that the chief point of disease is there. The abscess, or concretion, 
or cyst may he at quite a little distance, hut the greatest pain, on pressure 
of one finger, will be felt at the point described.” 

The diagnostic value of a single point of greatest tenderness in appendicitis 
is too familiar to require comment. But there were weaknesses in Mc- 
Burney’s pathologic anatomy. In the first place, he defines precisely a sur- 
face point, which actually may have a wide range of variation, depending 
on sex, constitutional type and state of nutrition of the individual. In the 
second place, he undertakes to make this surface point coincide with a very 
definite point of underlying visceral topography, namely the junction of 
appendix and cecum. It is now thoroughly recognized from roentgenologic 
studies that the topographic point of junction of appendix and cecum is 
extremely variable. Barclay^^ has an interesting demonstration (his Fig. 86) 
of a skeletal outline, whereon the sites of the cecal end of the appendix are 
traced from 30 unselected roentgenograms. In not a single case does this 
site coincide with McBurney’s point; in only seven does it fall within a 
small circle around the point ; in ten it is above the spino-umhilical line, far 
medial to the point; in 13 it is below the spino-umbilical line, seven of these 
being medial to the point, six lateral to it. Thus, in only seven out of 30 
cases does the junction of appendix and cecum fall any way near McBurney’s 
point. The distribution of these sites in the Barclay illustration prove, as 
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well as anything could, the futility of a rigid, preroentgenologic concept of 
surface topography, as applied to the mobile viscera. 

Again, as for McBurney’s point, the confusion arising from variability 
is further confounded by compilers of anatomic text-books setting up defini- 
tions of their own invention, though still, for some reason, retaining the 
name McBurney to identify the point defined. Where students, such as 
ours, use a number of dift'erent texts, and find among them at least three 
diverse specifications for McBurney’s point, one can well assert that the 
resulting confusion is complete. If eponyms must be used — and there 
seems no present way of eradicating them — then, in plain deference to his- 
toric accuracy, they should be used in their original meaning. While the 
name McBurney, associated with a single point of greatest tenderness in 
appendicitis, is doubtless of value in emphasizing the existence of such a 
point, whose diagnostic worth no one disputes, it is our contention here 
that to give precise topographic definition to such a point is beyond the 
possibilities of sound human anatomy. 

SUMMARY 

The appendix is frequently one of the mobile viscera of the abdomen. 
Its position at any given time depends largely on the cecum, which latter 
varies in contour and even in position, as a result not only of type but 
also of peristaltic activity, state of filling and other physiologic conditions. 
Three general t3'pes of ceca, (i) the infantile; (2) that prevailing in early 
childhood; and (3) the adult, may be regarded as a developmental sequence. 
The factors of intrinsic growth and of gravity (weight-bearing of cecal 
contents) are considered in the evolution of the cecum from infantile to 
adult types. The directions taken by the appendix are not regarded as 
significant, Avhen the appendix itself is mobile. From this it follows that 
but two general categories of appendix are proposed, the fixed and the 
mobile. Two historic events are recounted in connection with the diseased 
appendix, vi:;., the first use of the word appendicitis, proposed by Fitz, in 
1886; the designation of the point of greatest tenderness in appendicitis by 
McBurney, in 1889. The futility of defining McBurney’s point is recognized, 
especially in reference to the highly variable topography of the junction be- 
tween appendix and cecum. 


REFERENCES 

^ Maingot, R. : Postgraduate SurgerJ^ Vol. i. D. Appleton-Century Co., 1938, 

” Cannon, W. B. : The Movements of the Intestines Studied by Means of the Roentgen 
Rays. Am. Jour. Physiol., 6, 251, Januar}’-, 1902. 

® Hurst, A. F. ; Constipation and Allied Intestinal Disorders. Oxford Medical Publica- 
tions, 1909. 

■* Huntington, G. S. : Anatomy of the Human Peritoneum and Abdominal Cavity Consid- 
ered from tile Standpoint of Development and Comparative Anatomy. Lea & Febiger, 
1903. 

Kelly, H. A., and Hurdon, E.; The Vermiform Appendix and Its Diseases. W. B. 
Saunders & Co., 1905, 


547 



CHARLES F. De GARIS 


Annals of SurKer>' 
April, 1941 


Keith, A. : Human Einbrj'ology and Morphology. 5th edit., Wm. Wood & Co., 1933. 

~ Dott, N. M. : Anomalies of Intestinal Rotation ; Their Embryology and Surgical 
Aspects; with Report of Five Cases. Brit. Jour. Surg., ii, 251, October, 1923. 

® Wakeley, C. P. G. : The Position of the Vermiform Appendix as Ascertained by 
Analysis of 10,000 Cases. Jour. Anat., 67, 277, January, 1933. 

® Fitz, R. H. : Perforating Inflammation of the Vermiform Appendix ; with Special 
Reference to Its Early Diagnosis and Treatment. Am. Jour. Med. Sci., 92, 321, 
October, 1886. 

McBurne}', C. : Experience with Early Operative Interference in Cases of Disease of 
the Vermiform Appendix. New York Med. Jour., 50, 676, July-December, 1889. 

Barclay, A. E. : The Digestive Tract, A Radiological Study of Its Anatomy, Physi- 
ology and Pathology. 2nd edit., Cambridge Univ. Press, 1936. 


548 



BENIGN TUMORS OF THE OVARY ASSOCIATED WITH 
ASCITES AND PLEURAL EFFUSION-^ 

REPORT OF A CASE OF MULTILOCUEAR CYSTADENOMA 

William F. MacFee, M.D. 

New York, N. Y. 

Within recent years an increasing number of benign tumors of tlie ovary 
associated with ascites and pleural effusion have been reported. The tumor in 
each instance has been an unilateral or bilateral fibroma. 

It is obvious that the total number of such cases cannot be very large because 
fibroma itself as Peterson’ and Kelly- have observed, is one of the rare ovarian 
tumors. Nevertheless a considerable number of fibromata have been recorded. 
Doran’’ reported ii cases in iSg6, Dartigues,'* in 1S99, included 20 cases of 
fibroma in a monograph on solid tumors of the ovary, and Peterson,’ in 1902, 
described two cases of his own, to which he added 82 cases from the literature. 
In 1923, Hoon’’’ reported 55 cases from the Mayo Clinic. 

An associated ascites has been a frequent but not a constant finding. It 
was present in five, or 45 per cent, of the ii cases reported by Doran”; in 34, 
or 40 per cent, of the 84 cases reviewed by Peterson’ ; and in 14, or 25 per 
cent, of the 55 cases reported by Hoon.’’ 

Pleural effusion as well as ascites is sometimes found but much less fre- 
quently than ascites alone. In 1879, Culling\vorth,'’ of Manchester, described 
what appears to have been an authentic case. The patient, a widow, age 36, 
was admitted to St. Mary's Hospital, Manchester, England, March 11, 1879, 
because of slight uterine hemorrhages of three months’ duration. At that 
time, she was described as having a florid complexion and as being apparently 
in good health. The hemorrhages ceased about the middle of June, 1879, 
from M'hich time the patient’s health rapidly declined. She lost flesh and 
ascites supervened. She suffered also from ])leurisy, first on the left side, 
where an effusion took place, and subsequently on the right side, where loud 
friction sounds were audible to within a short time of her death. On Septem- 
ber 10, 1879, she became suddenly worse, with symptoms of intense dyspnea 
and general collapse, and died the following day. 

At autopsy, the left pleural cavity was found full of fluid, and the whole 
of the left lung was entirely collapsed. On the right side, the lower lobe was 
firmly attached by recently formed adhesions to the diaphragm and chest wall, 
and the whole lung was congested and edematous. There was a large quantity 
of fluid in the peritoneal cavity and the peritoneum was thickened and opaque. 
Large, bilateral, solid tumors of the ovaries were found. After microscopic 
examination, Doctor Dreschfeld, of Owens College, made a diagnosis of 
ovarian fibromata. 

=!= Read before the Pan-Pacific Surgical Association, Honolulu, T. H., September 20, 
1939- Submitted for publication November 20, 1939. 
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In the discussion which followed Mr. Cullingworth’s presentation, Mr. 
Lawson Tait observed that the ascites and pleural effusion seemed to him to 
be of very great importance in both the clinical and pathologic aspects of the 
case. He stated that he had observed a number of cases of ovarian tumors 
complicated with cancer, and in several the rapid effusion of pleural fluid 
had been the cause of death. Because of this fact he was not disposed to 
accept Mr. Cullingworth’s specimen as necessarily one of a nonmalignant 
character. Doctor Wiltshire also thought that the pleural effusion was 
strongly suggestive of malignancy, unless there was some other cause for it, 
for example, acute pleurisy. 

In reply, Mr. Cullingworth said that the possibility of cancerous origin 
of the effusion into the pleural and peritoneal cavities had been considered at 
the autopsy, hut that veiy careful and minute inspection failed to discover 
more than a thickened and opaque condition of the pleura and peritoneum. 

For a further report, the specimen was referred to a subcommittee, con- 
sisting of Mr. Alban Doran and Mr. Knowsley Thornton who thought the 
tei'in mixed sarcoma would most correctly describe both tumors. In present- 
ing their report, however, they stated that the tumors, owing to postmortem 
changes and to the action of alcohol, were not in a satisfactory condition for 
accurate examination of their more delicate cell structures. 

In spite of the report of this subcommittee, one is impressed by Mr. 
Cullingworth’s observations, and in the light of our present knowledge it 
appears probable that this case was one of benign ovarian fibromata associated 
with peritoneal and pleural effusion. It is also likely that this is one of the 
first, if not the first, to appear in the modern literature. 

Pleural effusion was observed in one of the cases reported by Doran,® and 
Dartigues'^ listed it among the complications of ovarian fibroma. Owen," in 
1923, stated that it might occur, but he was not able to detect it in the case 
he reported. Two of the 55 cases reported by Hoon® had bilateral hydro- 
thorax as well as ascites. A single case of ovarian tumor with ascites and 
pleural effusion was reported in detail by Leo® in 1926. His description, 
however, does not reveal the identity of the tumor. Salmon,® in 1934, described 
two cases of ascites and pleural effusion coexisting, in one case with an ovarian 
fibroma, and in the other with a fibroid tumor of the uterus. In his book on 
“Tumors of the Female Pelvic Organs,” published in 1934, Meigs^® described 
three such cases from the Massachusetts General Hospital, and, in 1937, he 
and Cass^^ reported these with an additional case from the Massachusetts 
General, and three cases from the literature, making a total of seven cases. 
They called attention to the possible existence of hydrothorax as well as 
ascites in cases of benign fibroma and emphasized the importance of recog- 
nizing this possible association. 

In discussing the presentation of Meigs and Cass,^^ Dr. W. T. Dann- 
reuther, of New York, reported the removal of a tumor which had the gross 
appearance of an adenocarcinoma but which proved to be benign and which 
was associated with fluid in the abdomen and right chest. According to 
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more recent information^- this patient remained well for two years and then 
ai^ain developed ascites which progressed rapidly. Abdominal exploration 
revealed inoperable carcinoma from which the patient died within a month. 
Durinff her last illness, however, there was no evidence of a pleural effusion. 
Continuing the discussion of the Avork of Meigs and Cass,“ Dr. T. E. Jones/' 
of Cleveland, and Dr. W. T. Black,^'’ of jMemphis, each reported a case of 
ovarian fibroma with ascites and hydrothorax. Jones's case had been pre- 
viously operated upon for carcinoma of the breast and was thought to have 
abdominal metastasis. She was cured by aspiration of the chest fluid and 
removal of the ovarian tumor. The true condition in Black’s^^' case Avas 
discovered at autopsy. Rhoads and TerrelP=‘ described a single case in 1937, 
and, in 1938, Wekk‘ reirorted two cases. In his last article on the subject 
Meigs^^’ reviewed a total of 1 5 cases, including the original seven. 

The case which is herewith reported in coAinection with the present dis- 
cussion — a multilocular cystadenoma — appears to constitute an exception to 
the type of ovarian tumor which has ordinarily been associated with ascites 
and pleural effusion. 

Case Report. — Hosp. No. A6439: E. B., u-hite. female, age 54, Ava.s admitted to 
St. Luke's Hospital. November 23. 193S. Her chief complaints were swelling of the 
abdomen, shortness of breath, loss of appetite, weight, and strength. 

For about one year the patient had observed a steady increase in the size of her 
abdomen. It had gradually become so large and heavy that she could no longer pursue 
her usual activities. At the same time there was a loss of flesh from other parts of 
her body. Durii\g the few weeks preceding her admission to the hospital she became 
very dyspneic and e.xpericnccd, almost constantly, a distressing sense of suffocation. It 
had been necessary for her to remain in bed most of the time with the head and thorax 
elevated. There had been no pain in the abdomen or chest and only a slight dry cough, 
but her nights were disturbed by profuse sweating. 

The past history was irrelevant. There had been two abortions, each at three 
months, and no children. The menopause had occurred three years previously without 
untoward incident. One year before admission there had been some vaginal bleeding 
which persisted three rvecks and then subsided spontaneously. 

Physical E.raiiiiualiaii . — The patient was generally emaciated. Excursions of the 
right chest were limited and the physical signs indicated the presence of fluid over almost 
the whole of the right lung field. The abdomen showed great enlargement, and ex- 
hibited a fluid wave and the usual signs of ascites. A large tumor could be felt extend- 
ing from below the level of the pubis to tiic upper abdomen where it disappeared under 
the costal margins. A slight irregularity of its surface could be felt in the left sub- 
costal region. On pelvic examination, the cervix was found to be displaced anteriorly 
by a tense mass which projected downward behind the uterus. 

A roentgenogram (Fig. 1) showed density throughout the right chest suggesting 
a right pleuritic effusion. The blood count was: R.B.C. 4,850.000, hemoglobin 96, 
W.B.C. 10,200, polymorphonuclear leukocytes 87, lymphocytes 9, large mononuclear and 
transitional cells 4. 

The right chest was aspirated, and T.500 cc. of dark, yellowish-green fluid were 
removed. The fluid contained desquamated pleural cells and a few lymphocytes. No 
tumor cells were found in the centrifuged specimen, and no tubercle' bacilli' could be 
demonstrated. A guinea-pig, inoculated with the fluid, showed no sign of tuberculosis 
after six rveeks. 

In r iew of the markedly distended abdomen, the ])leural effusion, the loss of appetite, 
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weight, and strength, a tentative diagnosis of ovarian carcinoma with peritoneal and" 
pleural metastasis was made. Operation was decided upon in the hope that removal 
of the large tumor might alleviate the condition to some extent and enable the patient 
to enjoj’, for a time at least, a greater degree of activity. 

i . 



Fig. 1. — Roentgenogram of the chest upon adn’iis>Mon sho\\ing right chest filled 

with fluid. 


Operation . — December i, 1938: A tumor which filled the entire abdomen was re- 
moved (Fig. 2). It arose from the left ovary and was attached bj' a rather thin pedicle. 
There was a relatively small amount of free, amber-colored fluid in the abdomen, but no 
peritoneal implants or other definite evidence of malignancy. The right ovary appeared 
to be essentially normal, but it was removed because the process in the left ovary 
was considered to be probably malignant. 

Pathologic E.raniination. — Gross: “The specimen consists of a large left ovarian cyst 
and tube. The cyst measures 27 x 30 x 14 cm. and weighs 17 lbs. It is covered with 
a smooth, tough, membranous gray wall. There are several irregularities of the surface. 
The left tube measures ii cm. long and 0.7 cm. in diameter and is attached to the cyst. 
It appears normal. On section, the cyst is made up of many smaller cysts containing 
fluid of varying consistency ; some are filled with material of sebaceous character, some 
with thick greenish fluid, and some with clear thin fluid. There are numerous cellular 
nodules throughout. 

“The right ovary and tube, closely bound together by adhesions, are also present. 
The tube is sealed but only slightly distended. The serosa is rough. 

“The piece of omentum measures 12 x 6 x 0.5 cm. and is slightly roughened, but 
shows mostly orange fat in a thin web of peritoneum and no gross tumor. The ovary 
is small and shows one small cystic follicle.” 
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"Microscopic . — Sections through the wall of the left ovarian cyst show that there 
is a dense fibrous capsule within which there are masses of adenomatous tissue, with 
the formation of some discrete glands and without much mucous content. In others, 
there is hypersecretion but the cells are not of the tall columnar type such as is found 
in multilocular pseudomucinous cysts. The tumor is apparently a less differentiated one, 
although closely related. All of the cells appear to be limited by the basement mem- 
brane, and there is no evidence of inva- 
sion through the wall or of a primary 

malignant process (Figs. 3 and 4).” 

The right ovary contains a small * 

epithelial-lined cyst which may have the 

same origin as the large one. There ' . 

are also calcified areas throughout the / 4 l , 
ovary ; these also, m some instances, . . 1 ?! 

being lined with a laj'er of columnar ^ ** 

cells. These cysts have probably both ^ 

arisen from congenital remnants which ^ ■ 

are numerous in both ovaries, but the ' 

process appears to be benign in each. ' " 

The tube shows some dilatation and "■ 

chronic inflammation. Pathologic Di- 
agnosis: Multilocular cystadenoma of the c.vstaclenom.-i reinoved 

' . at oiieration. Weight 17 pounds (approximately 8 Kg.), 

left ovary. Epithelial ovarian cysts, Scale in centimeters. 

right ovarj'. Chronic salpingitis. 

Subsequent Course . — On the tenth postoperative day 1,500 cc. of additional fluid 
were removed from the right chest; a roentgenogram taken after the removal showed 




Ftc. 2. — Photograph of the cystadenoma removed 
at operation. Weight 17 pounds (approximately 8 Kg.). 




IIS 


Pig. 3. — Photomicrograph showing multiloc- 
ular character of tumor. (Low power) 


Fig. 4 . — Photomicrograph showing the limitation 
of the lining epithelial cells by basement membrane 
and the benign characte? of the histologic structure. 
(High power) 


no evidence of tuberculosis or other pulmonary disease (Fig. 5). There was no further 
accumulation of fluid, and convalescence was uncomplicated with the exception of the 
night sweats which persisted for about three weeks and then ceased. The patient gradu- 
ally regained her appetite, weight, and strength, and was entirely well when last heard 
from, November 2, 1939, ii months after operation. 

In the case heiewilh leported the tumor was a multilocular cystadenoma, 
but, in all other essential lespects, it was similar to the cases of fibroma which 
have been previously reported, and fits into the symptom complex described 
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by Meigs and Cassd^ The predominating symptoms were related to inter- 
ference with proper aeration, and the physical findings wei'e similar to those 
observed in cases of ovarian fibroma with ascites and pleural effusion. Abla- 
tion of the tumor and removal of the pleural fluid likewise terminated the 
disease. 



Fig. 5. — Roentgenogram at the time of the patient’s discharge from hospital, 
23 days after operation, showing chest clear. 


The amount of fluid in the chest and the rapidity of its reaccumulation has 
varied considerably, and no satisfactoiy explanation of its occurrence has 
been offered. In the case described by Rhoads and TerrelF*'* the effusion was 
massive and thoracenteses were performed five times within a month ; fluid in 
amounts ranging from 1,000 to 3,000 cc. was removed each time. Leo’s® 
patient also required the removal of large amounts of pleural fluid at frequent 
intervals. In the case just described there were two aspirations of the chest, 
one a week before operation and the other ten days postoperative. An asso- 
ciated ascites has been found in all the cases which have had pleural effusion, 
and cachexia has been frequent. Removal of the ovarian tumor and aspira- 
tion of the chest fluid has been sufficient to effect a cure in all patients who 
have been operated upon. Three patients, one reported by Cullingworth,® 
one b}"^ Doran,® and one by Black,^^' died without operation, the true condition 
being discovered at autopsy. 
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CONCLUSIONS 

It appears sufficient to call attention, as Meigs and Cass” have done: 
First, to the possible coexistence of ascites and pleural effusion in association 
with a benign tumor of the ovary ; and second, to the possibility of effecting 
a cure by simple removal of the tumor. 
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STUDIES ON THE CEREBROSPINAL FLUID PRESSURE IN 
UNANESTHETIZED DOGS 

John E. Webster, M.D., 

AND 

Norman E. Freeman, M.D. 

Philadelphia, Pa. 

FROM THE MARIUSOV nEP\HTMENT OF SURGICAL RB3EAHCII. SCHOOL OF MEDrClVE. UNIVEIIHITI OF PENNS^ L\ ASIA, 

PHILADELPHIA, PA 

I. PHYSIOLOGIC RESPONSES TO THE ADMINISTRATION OF INTRAVENOUS FLUIDS 

IN NORMAL ANIMALS 

The practice of dehydrating patients with cerebral trauma indicates 
that there are those® who believe that even a normal fluid intake is harmful 
under these circumstances. The administration of isotonic fluids is supposed 
to increase the cerebospinal fluid pressure.® Clinical observations which we^- 
reported previousl}^ however, demonstrated that large quantities of isotonic 
fluids could be administered to patients with cerebral trauma without sig- 
nificantly increasing the cerebrospinal fluid pressure. The present experiments 
were undertaken upon normal dogs preliminary to experiments upon dogs 
with cranial injuries, in order to obtain further information on the effect of 
isotonic and hypertonic solutions upon the cerebrospinal fluid pressure. Since 
the observations on patients with cerebral trauma were performed under local 
anesthesia, similar conditions were used in the experiments reported in this 
paper. 

Method and Procedure . — Mongrel female dogs, weighing approximate!)' 
10 Kg., were used in these studies. The animals were fed a mixed diet and 
given 500 cc. of milk 12 hours before beginning the experiment. After a 
three-inch bandage was bound over the untrained dog’s eyes, the animal 
remained immobile for hours as it lay on its right side. The willingness to 
remain quiet and to tolerate the intravenous injection, and maintenance of 
a needle in the cisterna magna we attributed to the blindfolding. The animal 
was catheterized. Under local anesthesia, with aseptic precautions, a No. 22- 
gauge lumbar puncture needle, one and one-quarter inches long, was inserted 
into the cisterna magna. To the needle, a short segment of rubber tubing 
and a one Mm. bore manometer were attached. Six-tenths cc. of fluid was 
required to fill the system to the 50 Mm. mark on the manometer. Through- 
out the experimental period, the pressure was recorded every ten minutes, and 
during tlie injection period five-minute readings were made. An irregular 
rise or fall in pressure was not recorded unless the change persisted for more 
than one minute. 

In the first group of control experiments, physiologic saline solution was 

Submitted for publication August 16, 1940. 
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used in the manometers. The solution was prepared from compressed tablets 
of sodium chloride dissolved in single-distilled water. Cell counts were made 
upon specimens of the cerebrospinal fluid taken at the beginning and end of 
each experiment, using the technic of Merritt and Fremont-Smith.’'’ A 
gradual rise in the cerebrospinal fluid pressure with pleocytosis was ob- 
served in most instances. When a marked pleocytosis was observed, there 
was a gradual rise in the cerebrospinal fluid pressure in every instance. 

Influence of Fluid Used in Manometer Upon 
Cerebrospinal Fluid. Pressure and Pleocyfosis . 

H Saline in Manometer 
^ Spinal Fluid in Manometer 


Mhite Blood Cells 
in Cerehrosp. Fluid, 
per cu.mm. 



60 40 20 - 0 +• 

Fall in Pressure 


ZO 40 60 

Bise in Pressure 


Chaut I. 

When the experiment was repeated with the needle alone in the cisterna 
magna, pleocytosis was not oliserved. When 0.6 cc. of spinal fluid was used 
in the manometer in place of the saline solution, the rise in cerebrospinal fluid 
pressure and pleocytosis were no longer encountered, except in the one 
instance where a rise in pressure occurred without pleocytosis. Chart i illus- 
trates the influence of the fluid used in the manometer upon the cerebrospinal 
fluid pressure and the presence of white blood cells in this fluid. 

In the later experiments, cerebrospinal fluid either from the experimental 
animal or from another dog was used in the manometer. Experiments were 
discarded if ' the spinal fluid contained more than 50 white blood cells per 
cubic millimeter at the conclusion of the experiment. 

Intervals of seven days generally separated experiments upon the same 
animal. A period of one hour was allowed to establish a control level of 
pressure. Solutions were then injected intravenously after warming to body 
temperature. Isotonic fluids were administered during one hour in quantities 
of 40 to 60 cc. per Kg. Hypertonic solutions were administered, according 
to the technic of Bullock, Gregersen and Kinney,^ in quantities of 3.1 Gin. per 
of glucose and 6 Gm. per Kg. of sucrose in 50 per cent solutions. 
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Results . — The cerebrospinal fluid pressure in unanesthetized dogs I'aried 
between 75 and 165 Mm. of spinal fluid, as shown in Chart 2. Eighty-one per 
cent of the determinations fell between 100 and 145 Mm. pressure. The mean 
pressure was 123 Mm. 


CerebTospmal Fluid Pressure in 
Vnaneslheiized Jogs 

Number of 
PoqB 



Ch\rt 2. 


Response of CcreJbrospingZ Fiaid Pressure io 

Saline -65^ sol 

f 40-60 ce /Kilo) 

5% Glucose w DisliUed Naier 
(40 60 ec /Kilo) - 



When isotonic fluids were injected intravenously in quantities of from 
40 to 60 cc. per Kg. during a period of one hour, there was an increase in the 
cerebrospinal fluid pressure as illustrated in Chart 3. 

Animals receiiung 5 per cent glucose in water excreted 29.1 cc. of urine 
per Kg., while those receiving the physiologic saline solution excreted 16.1 cc. 
during the experimental period. 
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The intravenous administration of 50 per cent solutions of glucose and 
sucrose produced a fall in the cerebrospinal fluid pressure followed by return 
to the initial level. No “secondary rise” above the initial level was observed, 
except in one experiment in which a sucrose solution was used. Chart 4 
shows the cerebrospinal fluid pressure changes. 

Response pr ecrcbrospinal Fluid Pressure io : 

OlitCQse . 50 % aol. 

(Oia/JCtlo) 

■Sucrose, 50 fo sol. 

(PG./K\lo] 

Mm. Pressure 



The diuresis resulting from the injection of the hypertonic sucrose solu- 
tion averaged 41.2 cc. of urine per Kg., while that for the glucose was 23.7 cc. 
per Kg. over the period of the experiments. 

Discussion . — Hypertonic solutions of glucose and sucrose when injected 
intravenously caused a temporary fall in the cerebrospinal fluid pressure. A 
secondary rise above the normal level was observed in only one instance when 
sucrose was used. These data, therefore, are not in agreement with those 
of Milles and Hurwitz,-” who found a "secondary rise” in pressure after the 
fall produced by the injection of hypertonic glucose solutions. The “second- 
ary rise,” they pointed out, was observed only when experiments were pro- 
longed beyond the experimental periods set by other investigators who had 
not observed the rise. MassermaiT' demonstrated a similar “secondary rise” 
in observations upon normal humans. Bullock, Gregersen and Kinney^ sug- 
gested using a hypertonic sucrose solution instead of hj^pertonic glucose, 
since an undesirable “secondary rise” in pressure occurred only with the 
latter. 

These observers used manometers filled with saline solution to measure the 
cerebrospinal fluid pressures. Masserman,^^ and Bullock, Gregersen and 
Kinney^ encountered not only a “secondary rise” in pressure after the admin- 
istration of glucose, but also a gradual rise in pressure in control experiments. 
They did not explain the latter. They demonstrated the presence of large 
numbers of white blood cells in specimens of cerebrospinal fluid taken at the 
conclusion of the control experiments and those where glucose and sucrose 
were used. 
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In our eariy control experiments, when saline was used in the manometer, 
a gradual rise in the cerebrospinal fluid pressure was similarly observed. This 
variation was attended by the presence of white blood cells in the fluid. AVe, 
therefore, used a manometer filled with spinal fluid. With few exceptions, 
neither a rise in the cerebrospinal fluid pressure nor a pleocytosis Avas ob- 
served. It is possible that the rise in pressure in control experiments and the 
“secondary rise” following the administration of h3q5ertonic glucose solution, 
reported by others, is due to the use of saline solution in their manometers. 
Just what substance in such solutions is responsible for the rise we cannot 
state at this time. 


CONCLUSIONS 

(1) The mean cerebrospinal fluid pressure in 43 experiments upon un- 
anesthetized dogs was found to be 123 Mm. of spinal fluid. 

(2) AAflien a manometer filled with saline solution was used in unan- 
esthetized, untraumatized dogs, a gradual rise in pressure and pleocytosis 
was observed. When a manometer filled with spinal fluid was used, with few 
exceptions, neither a rise in pressure nor pleocytosis occurred. 

(3) The intravenous administration of isotonic fluids produced a mod- 
erate increase in cerebrospinal fluid pressure over a five-hour period of 
observation. 

(4) Hypertonic solutions of glucose and sucrose, injected intravenously, 
produced a temporary fall in the cerebrospinal fluid pressure. There was with 
a single exception no “secondary rise” above the normal level within the 
experimental period when cerebrospinal fluid was used in the recording 
system. 

II. PHYSIOLOGIC RESPONSE TO THE ADMINISTRATION OF INTRAVENOUS 
FLUIDS IN DOGS WITH HEAD INJURIES 

It has been claimed that increased intracranial pressure is a significant 
factor in the mortality associated Avith cerebral injuries.'’’ Dehydration of 
the central nervous system to control the increase in pressure has been proposed 
as a therapeutic procedure. Fay'* has presented mortality statistics to support 
his plan of “dehydration therapy” in cases of cranial injury. Results obtained 
Avith this form of treatment, according to Lehman and Parker,^'’ Avere not 
better than those obtained by others using more conservative methods of 
treatment. The existence of conflicting vieAvs regarding therapy in patients 
with cerebral injury suggested the need for more information concerning the 
effect on the cerebrospinal fluid pressure of administering intravenous fluids. 

We have studied the effect of the intravenous injection of isotonic and 
hypertonic solutions and the effect of hydration and dehydration upon the 
cerebrospinal fluid pressure of the dog Avith and Avithout cerebral injury. In 
the course of these studies, certain obserA^ations of other phenomena Avere 
made. The response of the cerebrospinal fluid pressure to cranial injury Avas 
determined ; findings relating to recovery or death of the animals Avere recorded 
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and correlated; the effect of blood as particulate matter in the cerebrospinal 
fluid was noted. Since the studies of the cerebrospinal fluid pressure in 
humans have been made without the use of anesthesia, similar conditions were 
established in our animals. 

Method and Procedure . — Mongrel female dogs, weighing approximately 
10 Kg., were used for the exj^eriments. The animals were blindfolded and 
placed upon the right side for about one hour prior to operative exposure 
of the left side of the skull. Ether was administered by means of a respirator. 
The left masseter muscle was reflected from the skull under sterile precautions. 
The exposed surface was struck four to six blows by means of a steel hammer 
weighing one and one-half pounds. There occurred a loss of eye reflexes 
following the trauma, except in two instances. Spontaneous respiration 
ceased in most cases so that artificial respiration was necessary. The wound 
was then closed and the anesthesia stopped. Artificial respiration was con- 
tinued until natural breathing occurred. The animal was again blindfolded, 
prepared for a cisternal puncture, and catheterized. 

With aseptic precautions, a No. 22-gauge needle, one and one-quarter 
inches in length, was inserted into the cisterna magna after infiltration of the 
soft tissue with a l per cent procaine solution. A specimen of spinal fluid 
was removed for a count of the red and white blood cells. A manometer of 
one Mm. bore was attached to the needle in the cisterna and the animal’s own 
fluid allowed to fill the manometer. Six-tenths cc. of fluid was required to 
fill the system. One hour was allowed for establishing a control level of 
pressure before the administration of intravenous fluids was begun. 

Solutions of 50 per cent glucose in distilled water, 5 per cent glucose in 
distilled water, and physiologic saline were injected intravenously in quantities 
of 12 and 40 cc. per Kg. for the hypertonic and isotonic solutions, respectively. 
Recordings of the cerebrospinal fluid pressure were made every five minutes 
during the injection period and every ten minutes thereafter. Studies were 
made on the day of trauma and on subsequent days up to seven days after 
injury, depending upon the length of survival of each dog. Data recorded 
included the status of the animal ; the cerebrospinal fluid pressure ; the char- 
acter of the cerebi'ospinal fluid ; the I'esponse to the intravenous injection of 
fluids and the quantity of total fluid intake. 

Most of the animals which survived the trauma were killed with intravenous 
sodium amytal one to two weeks following injury. Autopsies were performed 
on all the animals. Photographs were made of the intact brain and of gross 
changes present in coronal sections. Specimens were taken for microscopic 
examination. 

Results . — Fracture of the skull was produced in 30 dogs. Blood was 
present in the cerebrospinal fluid in 23 of these animals. Loss of eye reflexes 
occurred immediately after trauma in 28. Neurologic disturbances as a result 
of the trauma were observed in 24. Ten of the dogs died, a mortality of 33 
per cent. Table I is a summary of the results of the trauma. 

561 



WEBSTER AND FREEAIAN- 


Annals of SiirKery 
April. 1941 


Table I 

SUMMARY OF THE RESULTS OF TRAUMA 


Fractured skull 30 

Recovered 20 

Died 10 

Per cent mortality 33 

Loss of eye reflexes 28 

Blood in cerebrospinal fluid 23 


Residual neurologic disturbances ... 24 


A fairly uniform type of fracture of the skull was produced. The fracture 
was stellate in character, the line of fracture frequently extending laterally 
toward the base; there was usually slight depression of the bone underlying 
the point of impact. In five instances unusual depression of a fragment of 
bone produced a laceration of the cortex. Gross evidence of injury to the 
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Chart 5. 


brain was present in all the animals. The outstanding findings in the brains 
of the animals that died were subarachnoid and subpial hemorrhages involving 
the base and brain stem, and punctate hemorrhages in the medulla. Animals 
that survived showed less severe submeningeal hemorrhage and fine petechial 
hemorrhages both in and distant from the area of trauma. Plates I and II 
indicate the extent of the gross injury which was characteristic of the group 
of animals that survived in comparison with those that died. 

The cerebrospinal fluid pressure of the dogs with head injuries is shown 
in Chart 5. The recorded pressures were determined in nearly every instance 
after a one-hour period of observation. In the same chart, pressures pre- 
viously observed in 43 normal dogs ai'e indicated for comparison. Twenty- 
eight determinations were made on the day of injur}^ before the injection of 
various types of fluid, 19 on the first da)"^ after trauma, and 26 at intervals 
from the second to the seventh day. 
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The cerebrospinal fluid pressure was less than 200 Mm. of water in 80 
per cent of the determinations. In 12 instances, the pressure was between 
200 and 300 Mm.; in three, it was above 300 Mm., the highest pressure 
recorded being 450 Mm. Two deaths occurred in animals which had pressures 
below 200 Mm. Six deaths occurred among animals having pressures which 
were above 200 Mm. In the latter instances, severe, diflfuse hemorrhage was 
observed at autopsy. In two instances the animals died immediately after 
trauma, before the cerebrospinal fluid pressure was recorded. 

When isotonic fluids in quantities of 40 cc. per Kg. (corresponding to 
3,000 cc. of fluid for a human), were injected intravenously during a period 

■Reeponsc of CercbroBpinnl FluCA 'Preseure 

Isotomc Tliiia -XT) • 

Pressure 

rrnn.HzO 



Chart 6. 

of one hour, an increase in cerebrospinal fluid pressure was, as a rule, ob- 
served, as shown in Chart 6. The final mean increase in pressure was 37 Mm. 
of spinal fluid. The average urinary excretion of five dogs receiving phys- 
iologic saline solution was 16 cc. per Kg. during the experimental period. 
Normal dogs under the same conditions excreted 16.1 cc. per Kg. 

The intravenous administration of 50 per cent glucose solution produced 
a fall in the cerebrospinal fluid pressure. In no instance was a secondary 
rise in pressure encountered. Death occurred in two animals following the 
administration of the glucose solution while the pressure was being measured. 
In neither case did a rise in the pressure occur. Chart 7 shows the cerebro- 
spinal fluid pressure changes which were observed. 

The average urinary excretion in the traumatized group following the 
injection of hypertonic glucose solution was 22 cc. per Kg. over the period 
of the experiment. Normal animals receiving 50 per cent glucose solution 
averaged 23.7 cc. of urine. 
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Doff No. Q2 — Pressuie 240 Mm. — GIuco‘?e experiment 
Dog No. 472 — Pressure 285 Mm. — Glucose experiment 
Dog No. 372 — Pressure 450 Mm. — Glucose experiment 







/i 










mm^ 


•tliv-'f-W 



,<”.; N 


Plate II 

EXAMPLES OF THE TYPE OF INTURY RESUI TTA^r tv nr 

f4TSt: 

' ’^5 Mm. Control 

'^5 Mm. Saline 

'40 Saline 

,.y „ Mm. Glucose 

^°- 8s Mm. - 


WEBSTER AND FREE AN 


Annals of Surgerj* 
April, 1041 


The fluid intake was recorded for all the animals. In a number of in- 
stances the quantity of fluid was restricted. In otliers, a large volume of fluid 
was administered. Chart 8 shows that there was no correlation between the 
fluid intake and the cerebrospinal fluid pressure after trauma, in experiments 
during which the fluid, as a rule, was administered over a prolonged period 
of time. 

Blood was present in the cerebrospinal fluid in 23 of the 30 animals sub- 
jected to trauma. Daily counts of the red and white blood cells in the spinal 

Pressure SO % 



fluid were made upon nine dogs that survived injury but which showed 
moderate or markedly bloody fluids. As shown in Chart 9, white blood cells 
were proportional to red blood cells in the ratio of i .'400, the same as that 
found in circulating blood. A progressive fall in the number of red blood 
cells and a proportionate decrease in the number of white blood cells occurred 
after trauma. Between the fourth and sixth day after injury, the fluid con- 
tained up to 40 white blood cells. In one instance, in which a cortical lacera- 
tion of the brain was produced by the trauma, the number of white blood 
cells in the cerebrospinal fluid exceeded the proportionate number, as pre- 
viously described, to a significant degree. 

There was a correlation between the amount of blood in the cerebrospinal 
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fluid and the cerebrospinal fluid pressure when the red blood cells exceeded 
one million, as shown in Chart lo. All but one of the fatalities occurred in 
the group of dogs having a high red cell count in the cerebrospinal fluid. 

Discussion . — In experiments which have already been reported,"" the 
mean cerebrospinal fluid pressure of the normal, unanesthetized dog was 
found to be 123 Mm. of spinal fluid. In our studies on dogs with head injuries, 
the mean pressure was 151 Mm., and was less than 200 Mm. in 80 per cent 
of the experiments. These findings are in agreement with those previously 
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Chart 8. — Illustrating tlie absence of correlation between the intake of 
fluid and the cerebrospinal fluid pressure in dogs with head injury. Fluid 
was administered or withheld over a period of 24 hours, except as indicated. 
At the end of this period, the cerebrospinal fluid pressure was measured. 


reported by Gurdjian, Webster and Sprunk^- in patients with head injuries. 
Our observations indicate that the cerebrospinal fluid pressure was not sig- 
nificantly elevated in most instances of cranial injury both in the experimental 
animal and the human. 

No correlation was observed between the fluid intake and the cerebrospinal 
fluid pressure in dogs with such injuries. In two of the animals all food and 
water was withheld for 72 hours, with resultant weight loss, and elevation of 
the serum protein. No significant change in the cerebrospinal fluid pressure 
occurred. 

Dehydration therapy, suggested by Fay,” is accomplished by the limitation 
of fluid intake to 20 ounces of water daily; the use of intravenous glucose 
solution, and the withdrawal of spinal fluid. Increased intracranial pressure 
is said to be avoided by these measures. However, the stability of the cere- 
brospinal fluid pressure may account for the fact that the results of treatment 
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Ciiakt g. — Illustrating the correlation found between the number of red 
cells and white hlood cells in the cerebrospinal fluids which were bloody after 
cranial trauma. Counts were made on the day of injury and on subsequent 
days. 
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Chart io. — Illustrating the correlation of death of the animals with the 
degree of hloodiness of the cercl)rosi)inal fluid, and the cerebrospinal fluid 
pressure. 
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of patients with cranial injur}’’ by dehydration are no different from those 
obtained by other methods of treatment. 

If it is desirable to lower the increased intracranial pressure, which may 
or may not be present in cases of cerebral trauma, the question may be raised 
as to the effectiveness of restriction of fluid to accomplish this end. On the 
other hand, it does not appear reasonable to fear that an adequate intake of 
fluid will have an unfavorable effect upon the patient by significantly increas- 
ing the intracranial pressure. 

The injection of 50 per cent glucose solution intravenously in animals 
with the severest head injuries, and with the highest cerebrospinal fluid 
pressure which we encountered, resulted in a fall of the pressure in each 
instance. No secondary rise in pressure was observed. Browder,- Jackson, 
and others have reported a secondary rise in pressure following the admin- 
istration of 50 per cent glucose solution to humans with cranial trauma. 

No meningeal reaction as indicated by an increase in the number of white 
blood cells in the cerebrospinal fluid was observed to be caused by blood in 
the cerebrospinal fluid. Essick,® in experiments showing the reaction of the 
arachnoid to particulate matter, found that blood injected into the sub- 
arachnoid space produced a marked pleocytosis. Weed-’’ restated the findings 
of Essick, and described further experiments dealing with the effects of other 
particulate matter. Bagle}h showed significant late pathologic changes re- 
sulting from the injection of blood into the cerebrospinal fluid. 

Our findings differ from those of Essick, but agree with observations 
made by Merritt and Fremont-Smith.^*’ The latter noted that in 26 cases of 
subdural hematomata, with blood in the spinal fluid, the number of white 
blood cells was, with few exceptions, proportional to the number of red blood 
cells. 

A reason for the above discrepancy in findings may be found in the 
experimental technic employed by Essick, which consisted in laking blood 
with distilled water. Sodium chloride was then added to make an isotonic 
solution before it was injected into the cisterna of the animal. The injection 
of this solution resulted in a “sterile meningitis’’ within a few hours. In our 
experience, the injection of physiologic saline solution into the cisterna, or 
even the use of saline solution in a manometer to measure the cerebrospinal 
fluid pressure, results in a reaction similar to that encountered by Essick. The 
effect of saline solution in a manometer to measure the cerebrospinal fluid 
pressure bas been reported upon in a previous publication.-- 

Doubt has arisen as to the etiologic significance of increased intracranial 
pressure in deaths due to head injury. From the experimental standpoint, 
the cerebrospinal fluid pressure must equal or exceed the diastolic blood 
pressure in order to produce profound effects upon the organism.-''’ Cerebro- 
spinal fluid pressure in such a range has not been observed.-*’ *- From the 
clinical standpoint, operative treatment aimed at the relief of increased intra- 
cranial pressure in patients with fractured skulls has been found to be un- 
necessary and even dangerous. Dehydration therapy has not yielded striking 
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benefits in clinical cases. The rationale of treatment based upon reduction 
of the intracranial pressure may, therefore, be questioned. 

Two additional relationships may be of greater significance: First, the 
degree of bloodiness of the cerebrospinal fluid was found to be closely corre- 
lated with the death of the animals in our experiments. Of ten animals that 
died following injury, nine had markedly bloody cerebrospinal fluid contain- 
ing one to five million red blood cells. A second correlation was found 
between the quantity of blood in the cerebrospinal fluid and the increase in 
the cerebrospinal fluid pressure that occurred. The greater the degree of 
bloodiness of the spinal fluid, the higher was the cerebrospinal fluid pressure, 
as shown in Chart lo. Deaths, therefore, might have occurred not because of 
the increased intracranial pressure itself but rather as a result of the severity 
of the brain injury as reflected by the quantity of blood in the cerebrospinal 
fluid. In our opinion, treatment directed merely toward removing the red 
blood cells from the cerebrospinal fluid or reducing its pressure, incidents 
resulting from the cerebral damage, is of questionable value. 

CONCLUSIONS 

Dogs which sustained severe head injuries were found to have cerebro- 
spinal fluid pressure which were less than 200 Mm. in 80 per cent of the cases, 
and more than 200 Mm. in 20 per cent. 

The intravenous administration of isotonic fluids produced a moderate 
increase in the cerebrospinal fluid pressure. The state of hydration or 
dehydration, as indicated by fluid intake, had no significant effect on the 
cerebrospinal fluid pressure after head injury. 

Fifty per cent glucose solution administered intravenously lowered the 
cerebrospinal fluid pressure in all instances. No secondary rise in pressure 
was observed. 

The presence of blood in the cerebrospinal fluid following head injuries 
in dogs did not produce an increase in the number of white blood cells above 
the proportionate number. 

When the cerebrospinal fluid contained red blood cells, amounting to two 
million or more, the cerebrospinal fluid pressure was elevated, and the mor- 
tality was 75 per cent. 

The ultimate outcome of dogs with head injuries was more clearly cor- 
related with the degree of damage to the nervous S3'stem, expressed by the 
presence of blood in the cerebrospinal fluid, than with the elevation of the 
cerebrospinal fluid pressure. 

The authors wish to express their appreciation for the assistance accorded them by 
Miss Elizabeth Thorogood and Dr. C. C. Miller, and for the suggestions and cooperation 
of Drs. I. S. Ravdin and F. C. Grant. 
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The influence of hyperthyroidism in the morphologic and physiologic 
alteration of the liver has long been recognized, Habersohn,^ in 1874, noted 
jaundice in patients with hyperthyroidism. Marine and Lenhart,- in a study 
of pathologic anatomy of the toxic goiter, called attention to scarring of the 
liver in this disease. Barker^ reported a case of advanced central necrosis in 
the liver of a patient dying from hyperthyroidism. In 1932, Weller"* cited 
the hepatic changes in 48 cases of Graves’ disease in which all other possible 
causes of damage were excluded. He described marked chronic hepatitis in 
26 cases, slight chronic hepatitis in 16, and no lesions in six. Beaver and Pem- 
berton,'’ in 1933, collected 107 cases of hypertbyroidism coming to autopsy 
at the Mayo Clinic, describing in the liver : ( i ) Acute degenerative changes ; 
(2) simple atrophy; and (3) subacute toxic atrophy and toxic cirrhosis. 
Cameron and Karunaratne" reported 30 cases of hyperthyroidism and ob- 
served the hepatic changes described by other authors. 

Clinical evidence of disturbed liver function in hyperthyroidism has been 
reported by many authors. Youmans and Warfield,^ using the phenoltetra- 
chlorphthalein test, found hepatic damage in 22 of 44 persons who had 
hyperthyroidism. Maddock, Coller and Pederson® reported eight out of 13 
cases of toxic goiter with evidence of liver damage, as tested by serum bilirubin 
and bromsulphalein determinations. Bartels" reported 148 cases of hyper- 
th3Toidism that were subjected to the Quick hippuric acid test, and all but 
18 showed evidence of impaired liver function. 

The experimental production of liver necrosis has been attempted by many 
workers. Farrant,*" in 1912, described central fatty changes in liver of cats 
and rabbits that were fed desiccated thyroid until death was produced. In 
1921, Hashimoto,** while working with rats and studying the effect of desic- 
cated thyroid on heart muscle, described central necrosis of the liver. It is 
interesting that the incidence of pneumonia in his group of animals was 
85 per cent, but no attempt was made to correlate this complication with the 
cardiac or hepatic changes. Gerlei,*- in 1933, and Sciaky,*® in 1936, described 
liver necrosis in rabbits following the injection of thyroxin. Goodpasture,*"* 
in 1921, while studying the effect of experimental hyperthyroidism induced 
by thyroxin and desiccated thyroid on the heart muscle of rabbits, in com- 
bination with chloroform inhalation, did not observe any necrosis of liver 
with thyroxin alone or in combination with small amounts of chloroform. 
Cameron and Karunaratne," using rats, were not able to produce liver necrosis 
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with thyroxin. Davis and Whipple^^ could not detect any increased necrosis 
when desiccated thyroid was fed to animals along with chloroform. Haban/® 
in 1935, fed rabbits desiccated thyroid and thyroxin, and called attention to the 
presence of central necrosis in four out of seven rabbits, all four having an 
acute intercurrent infection. He concluded that a combination of hyper- 
thyroidism and infection was necessary to cause liver necrosis. The necessity 
of a factor other than hyperth)'roidism in the production of lesions of the 
heart muscle has been demonstrated by Goodpasture, using thyroxin and 
chloroform, and by Schultz,^" using thyroxin and desiccated thyroid plus a 
chronic streptococcic infection. 

In a further study to determine the effects of experimental hyperthyroid- 
ism on the liver, rabbits having sloughing infected skin tumors (Shope papil- 
lomata) were used, and widespread central necrosis was found. This change 
in the liver could not be produced by experimental hyperthyroidism in normal 
rabbits, nor was it present in rabbits having only Shope papilloma and not fed 
desiccated thyroid. A report of this study follows. 

In this investigation 41 rabbits were used. The first group consisted of 
rabbits presenting multiple sloughing infected skin tumors resulting from 
infection with the Shope papilloma virus and in which hyperthyroidism was 
produced by desiccated thyroid ; the second group were normal stock animals 
given desiccated thyroid in exactly the same manner as Group I ; and the 
third group showed skin lesions similar to Group I and were killed, as con- 
trols, without the administration of desiccated thyroid. 

Armour’s desiccated thyroid, U.S.P., prepared in 0.128 Gm. tablets, was 
used throughout the experiment; the tablets being fed either dry or in a 
suspension of tap water each evening. The use of desiccated thyroid has been 
employed by many workers and found to induce experimental hyperthyroid- 
ism,^®’ with the weight loss being a satisfactory index of the degree of 
toxicity.^®’ The rabbits were all kept in separate cages and fed a diet of 
cabbage, oats, and rabbit chow. 

Except in the ones indicated in Table II, all the thyroid- fed rabbits were 
allowed to die or to reach such a critical stage that it was deemed advisable 
to kill them. The sections were fixed with Zenker's solution and stained with 
hematoxylin and eosin. 

The control papilloma animals were sacrificed by either a blow on the 
head or by injection of air into the ear vein, with the tissues fixed and stained 
in the same manner already described. 

The Shope papilloma is a cutaneous “warty” growth that is easily induced 
in domestic rabbits by a virus isolated from wild rabbits.’® The behavior of 
the tumor on the host is typical of any rapidly ])rogressive new growth on the 
body surface in that its size soon exceeds the blood supply ; and, as a sequela 
of this as well as a result of trauma, necrosis and secondary infection follow. 
The effect of the tumor on the host is not marked e.xcept in the occasional 
growth that progresses to malignancy as has been reported by Rous and 
Beard.’® From eight to 12 weeks before these experiments were begun the 
rabbits used in Groups I and III had received multiple skin inoculations with 
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the purified virus protein derived from the Shope papillomata during an 
experiment conducted by Drs. W. R. Bryan and J. W. Beard.-" Following 
these inoculations, from five to 15 papillomata developed on each animal, 
measuring from 3 to 5 cm. in diameter, all showing some necrosis and second- 
ary infection. 

Group I. — There were 15 domestic rabbits that had been inoculated with 
the Shope papilloma virus, as described, in which experimental hyperthyroid- 
ism was produced by desiccated thyroid. Table I shows the initial weight, 
the weight loss, the amount of desiccated thyroid given per day, the number 
of days the preparation was administered, and the survival period of each 
animal. 


Table I 


SUMMARY or RABBITS INTECTED WITH SHOPE PAPILLOMA MRUS RECLIVING DESICCATED THYROID 


Rab- 

bit 

Condition 

at 

Beginning 

of 

Amt. of 
Desiccated 
Thyroid 
per Day 

No of 
Days Fed 
Desic- 
cated 

Days 

Before 

Wt m Gm. 
Beginning 
of 

Experi- 

Wt. Loss 

m 

Liver 

Other 

No 

Experiment 

in Gm 

Thyroid 

Death 

ment 

Gm. 

Changes 

Changes 

918 

Fair 

0 128 

6 

7 

2.400 

350 

-t- + + + 

Pneumonia 

017 

Fair 

0 128 

32 

33 

2.075 

600 

0 

0 

921 

Fair 

0 SI2 

14 

IS 

2.250 

92s 

-)- + -h + 

Pneumonia 

943 

Poor 

0 512 

2 

3 

2.100 

375 

-h + + -!■ 

Pneumonia 

914 

Fair 

0 768 

8 

9 

2.050 

600 

0 

0 

9O9 

Good 

0 768 

6 

7 

2,600 

575 

+ + + 

0 

1242 

Good 

0 768 

0 

7 

1 .900 

450 

+ 

0 

1249 

Poor 

0 7O8 

2 

3 

1,500 

250 

+ + + 

0 

1252 

Good 

0 768 

3 

4 

2,100 

350 

+ + + 

Purulent 

1839 

Good 

0 768 

3 

4 

1.850 

350 

+ + 

pericarditis 

0 

I88S 

Good 

0 768 

3 

4 

2,125 

375 

+ + 

0 

200s 

Good 

0 768 

2 

3 

2,100 

400 

+ 

0 

2278 

Good 

0 768 

0 

7 

1.850 

450 

-f 

0 

2267 

Good 

0 768 

s 

6 

2.250 

500 

+ 4- -f- -f- 

0 

2276 

Fair 

0 76s 

3 

4 

1.650 

200 

0 

0 


Twelve of the 15 animals in this group showed liver necrosis, central in 
type, with an occasional involvement of the midzonal area. This was accom- 
panied by cellular infiltration. The extent of the process varied from small 
areas around the central vein to two-thirds of the liver lobule. The micro- 
scopic picture was no different from that seen in necrosis from other toxic 
agents. A description and photomicrographs of sections from the livers of 
two rabbits are included. 

Rabbit No, 943. — The microscopic study of tlie liver shows widespread central 
necrosis with an occasional area of midzonal involvement accompanied by slight cellular 
infiltration. A minimal amount of fatty change is present in some locations. Passive 
congestion and changes about the portal areas are not present (Fig. i). 

Rabbit No. 1839. — Except for the degree, the microscopic changes are essentially 
the same as in Rabbit No. 943. The necrosis is in the same location but not nearly so 
extensive, while the cellular infiltration is much more e.xtensive (Fig. 2). 

In grading the degree of necrosis present in the livers of the rabbits in 
Group I, the designations one plus, two plus, three plus, and four plus were 
used. Fig. i illustrates the change classified as four plus, and Fig. 2 that 
classified as two plus. 
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Fig. I. — Rabbit Ko. 943: Photomicrograph showing wide- 
spread necrosis of the liver in ralibits presenting multiple necrotic 
and infected skin tumors (Shope papillomata) three days after the 
induction of experimental hyperthyroidism (XtSo). 



Fig. 2. — Rabbit No. 1839: Photomicrograph showing centra! 
necrosis of the liver with polymorphonuclear infiltration in a rabbit 
presenting multiple necrotic and infected skin tumors (Shope papil- 
lomata) four days after the induction of experimental hyperthy- 
roidism (X150). 
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Group II. — Fifteen normal rabbits were in this group. Hyperthyroidism 
was produced exactly as in Group I. With the exception of the three rabbits 
killed at the end of three days and two rabbits killed at the end of two days, 
without regard to their general condition, all were allowed to die from the 
effects of the desiccated thyroid. Four rabbits of this group received 20 cc. 
of 20 per cent ethyl alcohol daily by mouth in addition to the desiccated thyroid. 
None of the livers in this group showed any significant changes. The data are 
summarized in Table II. 


Table II 


SUM.MARY OF NORMAL RABBITS FED DESICCATED THYROID 


Rab- 

Condition 

at 

Beginning 

Amt. of 
Desiccated 
Thyroid 

No. of 
Days Fed 
Desic- 

Days 

Wt. in Gm. 
Beginning 
of 

Wt. Loss 



bit 

of 

per Day 

cated 

Before 

Experi- 

in 

Liver 

Other 

No. Experiment 

in Gm. 

Thyroid 

Death 

ment 

Gm. 

Changes 

Changes 

238 

Good 

0.128 

32 

33 

2,075 

600 

0 

0 

237 

Good 

0 512 

21 

22 

2,100 

825 

0 

0 

239 

Good 

0.768 

1 1 

12 

1 ,poo 

775 

0 

0 

406 

Good 

0.768 

6 

7 

2,200 

72s 

0 

0 

409 

Good 

0. 76S 

13 

M 

1,850 

475 

0 

0 

403 

Good 

0 768 

IS 

16 

2,100 

67s 

0 

0 

402(A)* 

Good 

0.768 

3 

4 

2,000 

15° 

0 

0 

40S(A) 

Good 

0.768 

3 

4 

2.300 

250 

0 

0 

408(B)t 

Good 

0.768 

3 

4 

1.72s 

I7S 

0 

0 

401(B) 

Good 

0 768 

6 

7 

1.875 

400 

0 

0 

401(B) 

Good 

0.768 

6 

7 

1,800 

32s 

0 

0 

3(C) t 

Good 

0.512 

S 

6 

2,000 

500 

0 

0 

4(C) 

Good 

0.512 

8 

9 

2,050 

650 

0 

0 

S(C) 

Good 

0.SI2 

9 

10 

2,675 

72s 

0 

0 

6(C) Good 0 512 8 9 2.27s 

*(A) Killed at end of four days without regard to general condition. 

1,025 

0 

0 


t(B) Killed at end of seven days without regard to general condition. 

t(C) In addition to desiccated thyroid received 20 cc. of 20 per cent ethyl alcohol per day. 

Group III. — Eleven rabbits having Shope papillomata, in all respects 
similar to those in Group I hut not fed desiccated thyroid, were killed as 
controls to determine if the papillomata alone had any effect on the liver. In 
no case was there any change other than an occasional focal area of fatty 
change (Table HI). 

Discussion . — These experiments demonstrate that liver necrosis can only 
be produced with desiccated thyroid when there is a second factor present, 
in this instance the Shope papilloma. This conception of the summation or 
combination of factors is not new, as Opie,~^ in 1910, noted that the combina- 
tion of small amounts of either chloroform or phosphorus with intravenous 
injections of bacteria produced profound liver necrosis beyond that expected 
from either factor alone. Desiccated thyroid is capable of producing a marked 
rise in the metabolism of cells, and this increase can be carried to the point 
of exhaustion, as illustrated in Group II where normal rabbits were used. 
That this is not sufficient to induce cellular necrosis is clearly shown in the 
postmortem studies of Group II. 

The Shope papilloma is a skin tumor that in this experiment was allowed 
to reach considerable size and to remain on the host for two to three months. 
During this time necrosis and secondary infection had resulted. It is proh- 
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able that products from tumor tissue necrosis and bacterial infection are 
absorbed; but as shown in Group III, these products do not aflfect the micro- 
scopic appearance of the liver. 

Table III 

SUMMARY or RABBITS PRESENTING SHOPE PAPILLOMATA AND NOT 
RECEIVING DESICCATED THYROID 


Rabbit No. Liver Changes Other Changes 

1247 o o 

1269 o Paralysis of biadder 

Marked cystitis 

1245 o o 

1240 o 0 

1893 o Pneumonia 

1895 o o 

2001 0 o 

2003 o o 

2279 o o 

2270 o Pneumonia 

2077 o o 


The second factor is not the virus itself as the extracts from these papil- 
lomata on domestic rabbits are not infectious, nor could Beard and Wyckoff-- 
demonstrate the virus protein in the tumor extracts by the ultracentrifuge. 
Thus it is suggested that products resulting from papillomata, whether from 
tumor necrosis or infection, combined with the increased metabolism cause 
liver necrosis. It is possible that the metabolism of the cells is thus so greatly 
stepped-up that the point of exhaustion is reached, and substances once easily 
detoxified by the liver, now are capable of producing cellular necrosis. 

In addition to the necrosis and infection in the papillomata, four of the 15 
rabbits in Group I had an acute intercurrent infection; and in each of these 
the liver showed extensive necrosis. On the other hand, in the control papil- 
lomata group three animals with intercurrent infections in addition to the 
papillomata did not show significant liver changes. This suggests that the 
liver necrosis produced by the combination of hyperthyroidism and the Shope 
papillomata is increased by presence of an acute infection.^® 

Another interesting point is the relation of the liver necrosis and the de- 
crease of liver cell glycogen caused by experimental hyperthyroidism. This 
glycogen loss renders the cell more susceptible to any toxic agent, which in 
this case may be products of necrosis and infection from the papilloma. 

The clinical significance of the above is evident when one considers that 
in deaths from hyperthyroidism there is often a complicating factor, such as 
(i) anesthetic agents with or without accompanying anoxemia; (2) an acute 
intercurrent infection; and (3) the absorption from the operative site of the 
products resulting from trauma and bacterial contaminants. One or more of 
these factors combined with hyperthyroidism may well account for cases of 
liver necrosis observed by authors reporting human autopsy material. Further 
work on this subject is now in progress, 

CONCLUSIONS 

(i) Liver necrosis was produced in 12 of 15 rabbits having necrotic, in- 
■ fected, cutaneous “warty” growths (Shope papillomata) by experimental 
hyperthyroidism induced with desiccated thyroid. 
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(2) Liver necrosis was not present in 15 normal rabbits after a similar 

degree of bypertbyroidism bad been produced with desiccated thyroid. 

(3) Liver necrosis was not present in ii rabbits having necrotic, infected, 

cutaneous “warty" growths (Sbope papillomata) in which hyperthyroidism 

was not induced. 
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PERINEAL PROSTATOTOMY AND PROSTATECTOMY FOR THE 
REMOVAL OF PROSTATIC CALCULI^^ 

Robert Gutierrez, Al.D. 

New Yobk, N. Y. 

Calculi of the prostate have been known from the early days of modern 
medicine, and their existence has raised problems with reference to both the 
diagnosis and treatment. With the advent of radiography, and especially of 
urography, their shadow-casts became familiar to urologists, and their diag- 
nosis was lifted out of the obscurity in which it was formerly enshrouded. In 
the last few decades, these calculi have accordingly received considerable atten- 
tion in the medical literature, which has revealed that they are far more com- 
mon than had been believed. In fact, in routine postmortem examination, 
prostatic calculi of one type or another have been found by pathologists in 
approximately one out of every five individuals over 50 years of age, indicating 
that the condition of prostatolithiasis is pathologically very common. That 
they constitute an important chapter in the study of urology cannot be denied. 
The fact that great numbers of such stones run a symptomless course over a 
long period of time in no way detracts from their importance, since it is now 
recognized that the presence of a stone means the presence of infection, which 
tends sooner or later to excite inflammation and obstructive symptoms, as well 
as to serve as a focus for dissemination of pathogenic bacteria to other organs 
of the bod}’’. 

Etiologically, these prostatic calculi fall into two distinct classes — the 
endogenous and the exogenous. Endogenous prostatic calculi develop pri- 
marily within the substance of the prostate gland, from slow deposit of calcium 
salts around the corpora amylacea found normally within the acini and tubules 
of the prostate. Just as these corpora are now known to be more abundant in 
men over the age of 50, it is likewise true that endogenous prostatic calculi 
are more commonly found in the later years of life, often in association with 
parenchymal prostatitis or adenomatous prostatic hypertrophy. In fact, during 
a perineal prostatectomy for such hypertrophy, it is quite common for the 
knife to encounter minute, multiple concretions that have not been previously 
suspected. The growth of such calculi is stimulated if they are so situated that 
urine has access to them, and they then tend to give rise to prostatic abscess and 
possible fistula or the formation of diverticula. In the group of exogenous 
pro.static calculi, on the other hand, are included those cases of the entire region 
of the prostatic urethra, in which a stone already formed in the upper part of 
the urinary tract enters the urethra and becomes wedged within the body 
of the piostate. lodged within one of its ducts or crypts, or in a diverticulum 
aheady piesent. Constant bathing with the urine as it escapes from the 

'' Read before the annual meeting of the American Urological Association, White 
Sulphur Springs, W. Va.. June i, mO- Submitted for publication August 16, 1939. 
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bladder accelerates the growth and rapid development of these stones. It is 
possible also to recognize a mixed group of stones, which, beginning within 
the prostate, as endogenous, find their way through the mucosa of the 
urethra, and then become lodged where the urine contributes an exogenous 
element in the form of urinary salts, encouraging their growth and formation 
to such an extent that they may paradoxically he termed endo-exogenous 
prostatic calculi. The chemical analysis of such a stone will show that, while 
the outer covers or la)'ers are of urinary salts, the nucleus is formed of the 
primary elements of the corpora amylacea. 

Irrespective of their origin, all stones that are producing symptoms within 
the urinary tract call for surgical relief. The diagnosis is made on the basis 
of the roentgenographic and urographic findings, in conjunction with rectal 
and urethrocystoscopic exploration. When it becomes evident that the symp- 
toms within the urinary tract are attributable to the presence of prostatolithi- 
asis, all stones zoithiii the region of the prostatic urethra fall, for practical 
purposes of treatment, into a single group. All stones producing symptoms 
demand surgical removal. In the overwhelming majority of cases, such 
removal should be carried out by the perineal route. In some cases, however, 
other avenues of approach, such as the suprapubic or the transurethral opera- 
tion may he indicated. Occasionally stones associated with obstructing median 
bars, lying close to the surface of the mucosa of the prostatic urethra, may 
call for endoscopic prostatic resection, hut in most cases of multiple calculi 
the stones do not lie within the region that can he reached by this procedure, 
and many calculi are sure to he overlooked. A prostate full of stones can only 
he reached satisfactorily by way of the perineum, where the choice of opera- 
tion will lie between perineal prostatotomy and perineal prostatectoni}-. A 
detailed discussion of their surgical management and their operative indica- 
tions and results is herewith presented, with a view to offering a plea in behalf 
of a more extensive emplo\nnent of open operative treatment in well-selected 
cases of this type of lithiasic disease (Fig. i ). It will be seen, from the various 
types of calculi of the prostate that I am exhibiting, what a wide range of 
possibilities in the mode of formation these cases may present. However, all 
alike demonstrate the superior advantages presented by the perineal approach 
when the choice of an operation is to he made. The}'^ also show the importance 
of an accurate preoperative diagnosis and the necessity of applying the correct 
surgical procedure to each individual case, in order to reach a sound prognosis 
and to obtain a permanent cure. 

The purpose of this communication is, therefore, to report a series of 29 
cases of prostatolithiasis that have come under my personal observation and 
to discuss briefly this important subject, in the hope of stimulating further 
studies and research in this field. 

Up to the end of the sixteenth century only the most vague ideas existed 
with reference to prostatic calculi. The first definite reference to the subject 
is found in the writings of Marcellus Donatus,^^ who, in 1586, reported that 
he had observed a stone in the prostate of one of his patients which caused an 
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Fic. I. — Schematic drawing to illustrate the different types of prostatic calculi: (A) Multiple pro- 
static calculi of endogenous origin within the body of the prostate and having no connection with the urinary 
tract. (B) Represents the conception of a mixed endo-exogenous calculus within the prostate, in which 
one of the endogenous calculi has ruptured through the mucosa of the urethra where it meets the 
exogenous elements of the urine, accelerating its growth. (C) A prostatic stone, coming from the upper 
urinary tract, has become embedded in the region of the prostatic urethra. (D) Multiple calculi have 
formed in a diverticulum resulting from the rupture of a prostatic abscess. (E) A prostato-urethrovesical 
calculus impacted in the vesical neck, producing marked obstruction to the outflow of the urine. • (F) A 
paraprostatic calculus occupying a diverticulum of the membranous urethra at the ape.x of the prostate, 
and encroaching upon the gland. (G) Prostatic calculus formed in the region of the prostatic urethra 
after prostatectomy. (H) Prostatolithiasis as.sociated with vesical calculi and nephrolithiasis. 
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obstruction to the secretions of the organ. In 1619, Fahricius Bartoletus^ 
recorded a case of complete urinaiy retention in a patient who had a stone 
“formed hy retained sperm,” which made pressure upon the neck of- the 
bladder. In 1707. Jacobus Douglas’- reported the case of an aged man in 
whom he had found some small, hard, white bodies resembling peas of stony 
consistency. They presented a polished appearance on their external aspect : 
“.Some of them were situated in the prostate itself, while others were attached 
1 )}' small rootlets to the covering membrane of the gland.” In the same year 
Frederic Lessius''*'’ wrote of a stone that blocked the canal of the prostate into 
the urethra, causing sterility. 

Not until 30 years later, however, did an3hhing that could be called definite 
appear on the subject when Pohl,"’” in 1737, gave the first description that was 
of any real value, in a work entitled, “Prostates affectees d’un calcul,” in which 
he made a serious study of the condition. This was followed by allusions to 
the subject by Louis,^ in 1747, in his “Memoires sur les pierres urinaires,” and 
by IMorgagni,'” in 1762, the latter author giving a description of small prostatic 
stones that is still regarded as a classic. During the early part of the nineteenth 
century prostatic stones were discussed b}' Home,-^ Amussat,^ and Marcet and 
Civiale,’^ none of whom, however, appears to have had any very clear ideas 
on the subject, either with reference to their etiology or to the organic changes 
to which they may give rise. After Vidal de Cassis’’® and Velpeau’’’ had given 
some study to these calculi, Leroy d’Etiolles®- reported a number of cases, 
upon which he operated by a special “urethrolithotritor” devised for the pur- 
pose of crushing stones in the prostate. In the latter half of the century 
several French theses were published, notably those of Bernard'* (1857), 
MelissoiP" (1873), Malteste®'* (1876), and Menage®® (1880). In England, 
li. Thompson'’“ (1861) found space for a chapter on the subject in his treatise 
on diseases of the urinar3>- tract. 

At the close of the nineteenth centur3'', the subject received scientific con- 
sideration in the works of Guyon,-® Albarran,’ Legueu,®® and Pasteau,^^ all 
of whom have discussed at length the pathogenesis and treatment of these 
calculi. In 1901, the whole subject was reviewed and brought up-to-date in 
the comprehensive thesis of Tarnaud,*’® which included reports of 51 cases 
found in the literature. Calculi of the prostate proper (endogenous) and 
calculi of the prostatic urethra were distinguished, and a detailed study made 
of their pathologic anatomy, pathogenesis, diagnosis and treatment. 

Within the current century, since radiography and, later, urography have 
become routine methods of examination, the subject has received the attention 
of many leading urologists. Important contributions have been written by 
Young,®® Kretschmer,®® Judd and Crenshaw,®’ Thomas and Robert,-'’* Judd, 
Parker and Morse,®® G. J. Thompson,®® Moore®®- *® and others ; in England 
the subject has been discussed 133'’ Jol3%®'’ White,®* and Thomson Walker ;®®-'‘ 
in German3'^ 1)3^ Virchow,-’’® Englisch,*-® Glasel,*® Posner,*®" and others ; and in 
France 133' Pasteau,*® Delaune3’-,’° Ga3'et,** Oraison,** Pousson,*' and 
Corlineau.® 
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From time to time, histologic examinations of large series of prostates 
removed at autopsy ha^^e been reported in the literature by various authois, 
from which it became evident that the presence of prostatic calculi is relatively 
common. Recently RandalF^ published a monograph on the suigical pathol- 
ogy of prostatic obstructions in which he stated that in routine autopsy 
specimens of 324 subjects, 86, or 26.5 per cent, were positive for prostatic 
calculi, which indicates a hitherto unsuspected frequency of this type of 
pathology. 



Fig. 2 . — Schematic drawing to illustrate the etiology of endogenous prostatic calculi: (A) Trans- 
verse section of prostate, showing the racemose structure of the organ. (B) Drawing from a histologic 
section of the prostate showing the presence of multiple corpora amylacea in the acini of the gland. 
(High power). (C) Drawing of another section showing hyaline masses in the lumina of the gland and 
the presence of concretions forming around the corpora amylacea in the prostatic ducts. (Low power.) 


Etiology . — In seeking the cavise of prostatic calculi, we must recognize two 
different etiologic types, namely the endogenous or intraprostatic stones, 
formed wholly within the gland, and the exogenous or urinary calculi, which 
reach the prostate from various parts of the urinary tract and become lodged 
within it. The latter are by far the most frequent and are the type that comes, 
in the main, for surgical treatment because of the obstructive symptoms they 
produce. 

Endogenous Prostatic Calculi . — These have as their nucleus the minute 
corpora amylacea, which are physiologic within the prostate. These corpora, 
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consisting of desquamated epithelial cells and of elements found in the pros- 
tatic secretion, such as lecithin and albuminoid substances, have been known 
since the time of Morgagni (1723) and har'e also been accurately described 
by Robin,^^ Virchow,^” and Albarrand Quite recently the subject has been 
thoroughi}' discussed by Moore and Hanzel.'*® Moore found them to be 
already existent in the fetus at seven months, but to be especially abundant 
in males over 50 years of age, in whom the tall columnar epithelium of youth, 
less readil)’^ desquamated, has graduall}' given place to epithelium of low 
cuboid type, more liable to desquamation, which is further encouraged by the 
passive hyperemia which overtakes the gland in later years. Senile atrophy 
of the parenchyma, with partial occlusion of the prostatic ducts and stagnation 
of their contents, seems also to be a factor in their formation. Whenever, 
from an}'’ cause, these corpora amylacea become increased in size and more 
abundant in number, they tend to act as foreign bodies, exciting inflammation, 
whereupon salts of lime become deposited upon them, which in time cause 
formation of calculi (Fig. 2). Calcium phosphate, calcium carbonate and the 
organic matter within the corpora unite together to form true calculi. This 
is especiall}' the case when urine has access to them through a dilated prostatic 
duct, after which their growth is relatively rapid, and may result in abscess 
formation and ulceration, as a rule in the direction of the urethra. Such stones, 
however, may be formed in any part of the prostate gland, and may, under 
some conditions, remain silent for a long time, giving their owner no trouble 
whatever until they open into the urethra. While these endogenous prostatic 
calculi may occur at any age, particularly in individuals suffering from chronic 
prostatitis, they are more commonly observed in the later years of life, and 
are as a rule associated with infection or adenomatous hypertrophy of the 
prostate. In fact, in performing a perineal prostatectomy, in which no diag- 
nosis of prostatic calculi has previously been made, it frequently happens that 
upon incision of the prostate the knife comes in contact with multiple con- 
cretions, calcifications or minute seeds of sand or stones, which may be seen 
macroscopically. 

Exogenous Prostaiic Calculi . — These have a different etiolog}^ Coming 
from the upper urinary tract, from which they may have been expelled by an 
attack of colic, they arrive at length in the prostatic urethra, where their further 
progress is blocked b}'^ the narrowness of the tract, or by the mechanical 
obstruction offered by the veniwontaimw. Such a narrowing ma}' be either 
physiologic or pathologic. In the latter case it may be the result of an old 
infection within the prostatic urethra, which has left a permanent contracture, 
making the passage of any but the smalle.st stones impossible. Under these 
conditions, the calculus, developing slowly in its new ])osition, may push back 
the glandular tissue and form a cavity or diverticulum within the prostate, 
into which it insinuates itself. Being constantl}’^ in communication with the 
urethra, and hence exjjosed to the action of urinary salts, such a stone will 
gradually increase in size as it becomes more and more deeply imbedded within 
the gland. Now and then one of these calculi, thus ensconced within the 

584 



A'cliinic 113 
Number 1 


PROSTATOTOMY AND PROSTATECTOMY 


prostate, tends to become further enlarged in a retrograde direction, resulting 
in a prostato-urethral or even a prostato-urethrovesical calculus. Sometimes 
a stone may thus become impacted within the prostate without urinary retention 
occurring, since it may be of too small a size to block the urinary flow, or, again, 
it may have dug out a channel that permits the urine to flow around it and 
escape normally, through a perfectly patent urethra. 

Among common causes giving rise to small diverticula within the prostate, 
which invite calculus formation, are traumatism of the prostatic region, 
bungling attempts at catheterization, and the presence of fistulous openings 




cuius in 

abscess caviti^ 

c 

Fig. 3. — Drawing to illustrate tlie etiology of exogenous prostatic calculi'. (A) Tlie prostate with a 
small prostatic abscess. (B) The cavity of a diverticulum remaining after drainage of the abscess. 
(C) The prostatic calculus forming within the diverticulum and blocking the lumen of the prostatic 
urethra. 

from prostatic abscesses, the result of long-standing prostatitis (Fig. 3). In 
addition, the openings of the small glandular orifices or crypts which are the 
terminations of the prostatic ducts may allow small urinary calculi to become 
wedged within them, after which such calculi grow like any others exposed to 
the urinary stream. 

All these stones which come from the u])per urinary tract while they are 
still of small size have been termed migratory, since they arrive from outside 
the prostate and take possession secondarily of pockets, diverticula and abscess 
cavities which have resulted from conditions of infection or traumatism and 
have ruptured into the prostatic urethra. They then have perfect freedom 
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either to develop within the prostate or to send branches back into the bladder, 
building up large calculous masses, sometimes with conspicuous pedicles unit- 
ing the prostatic and vesical portions, with the resulting stone resembling 
a dumbbell or collar-button in its shape. These large stones then become a 
source of suppuration which ma)' invade large portions of the urinar}^ tract, 
and ma}' even result in periprostatitis with fistulous openings into the urethra, 
the rectum, the perineum and even the peritoneal cavity. 

Another form of calculus of exogenous type is found in cases in which, 
after prostatectomy has been performed, a stone develops within the cavity 
of the remaining capsule of the prostate. Calculi may also be formed after 
other types of operation, such as external urethrotomies or after operations 
for drainage of prostatic abscess. Furthermore, we may find instances of 
paraprostatic calculi in which the stone is formed inside a diverticulum of the 
membranous urethra and closely adherent to the prostate gland, where it 
has the same surgical significance as the true prostatic calculi (Fig. i F). 

There is a class of borderline cases of endogenous prostatic calculi, in 
which it is difficult to differentiate, both clinically and anatomopathologically, 
between endogenous and exogenous calculi. Such a case exists when, because 
of the racemose structure of the acini of the gland, the multiplicity of the 
calculi and the large number of ducts opening in the region of the prostatic 
urethra, a small intraglandular stone finally breaks through the mucosa and 
opens its way into the lumen of the urethra, constituting what I am inclined 
to call a mixed endo-exogenous type, because the calculus, although its nucleus 
originated within the prostate, has beeen brought to the surface of the deep 
urethra, where it is in contact with the exogenous elements of the urine ; these 
clothe it with layer upon layer of urinary salts, which alter its character, and 
give it a tendency to grow faster and to become a true prostato-urinary cal- 
culus. In some instances several corpora amylacea, or endoprostatic nuclei, 
have been found combining to form a single stone, covered with exogenous 
urinary salts. In fact, it is not uncommon to observe in one and the same 
prostate the two types of calculosis, in which the obstructing symptoms demand 
surgical relief by removal of the active offending foci. 

There is good reason to believe that in addition to the local conditions of 
lack of drainage, infection, and presence of congenital anomalous pockets in 
the region of the prostatic urethra, a constitutional factor also plays a part 
in prostatolithiasis, just as occurs in nephrolithiasis. As a result of this con- 
stitutional factor, we may, therefore, observe in tbe same individual a general 
urogenital calculosis, expressed in various parts of the urogenital tract 
(Fig. I H). 

Pathology . — Whenever a calculus becomes lodged within the prostatic 
urethra, or within the body of the prostate itself, there will be concomitant 
infection. Surgical stones are never formed in normal prostates. As a rule, 
there is a previous history of gonorrhea or some type of urethral discharge 
which has been present in the patient off and on without his having paid much 
attention to it. Although in the case of very small intraglandular concretions 
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the infection may be so slight as to produce no symptoms, nevertheless, routine 
microscopic examination of the prostatic fluid reveals the presence of many 
pus cells, indicating that an active focus of infection is present and that the 
jiatient is in reality sufifering with chronic prostatitis or an infected adeno- 
matous prostatic hypertrophy. In addition many authors have reported the 
common finding at postmortem of multiple grains of prostatic sand or minute 
prostatic calculi, visible to the naked eye, in a large percentage of elderly indi- 
viduals who have died of other diseases. 

There is a tendency for this infection to invade the racemose tissue of the 
prostate and to disseminate through its minute arborizations, resulting in 
congestion of the organ and appearance of inflammatory attacks within its 
structure. In time the inflammation produces an abscess of the prostate, with 
all the symptoms of acute suppurative prostatitis. The abscess may open 
spontaneously into the urethra, the rectum, or the perineum, but if it fails to 
evacuate the calculus, a fistula remains and other abscesses may form. 
Through this fistulous opening urine infiltrates into the recesses of the prostate, 
causing further complications. A congenital or acquired diverticulum or cyst 
of the region of the prostate may harbor many hundreds of small faceted 
prostatic calculi, all sometimes contained in a single pocket. In a study of 
diverticula of the male urethra, made in 1928, I had occasion to review the 
literature on the subject, and was able to collect and tabulate 116 cases of this 
kind. It was interesting to find that in 34 per cent the diverticulum was 
located in the region of the prostatic urethra, and that in one-half of these 
cases prostatic calculi were found at the time of perineal operation. When 
the infection arising from such a collection of stones finds its way into the 
substance of the gland, extensive abscesses develop with widespread suppura- 
tion and breaking down of tissues. 

The infection may now pass from the prostate into the entire urinary 
system, causing the upper urinary tract to react disadvantageously. The blad- 
der is the first organ to feel the brunt of the ascending infection — since 
prostatic stones are frequently associated with stricture of the prostatic 
urethra, vesical involvement is a foregone conclusion. The urine becomes 
cloudy and purulent, and gives off a strong ammoniacal odor. Retention of 
urine is onl)^ a step toward generalization of the infection in the direction of 
the ureters and kidney pelves. If relief is not obtained by spontaneous 
evacuation of the calculus, or by operative intervention, a state of general 
sepsis or a pyelonephritis may result, accompanied by gastric and intestinal 
disturbances of a grave nature, Avhich in extreme cases may even terminate 
fatally. More commonly, however, the patient finds relief of symptoms 
through operation before any such alarming complications set in. 

It should always be borne in mind that prostatic stones, like all other 
calculi, readily act as foci of infection through the blood and lymphatics as 
well as through the urogenital tract, so that no part of the body is immune 
fiom the mischief that they may cause if they remain without proper surgical 
treatment. At the same time, one should not forget that stones in the prostate, 
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as a rule, are commonly associated with other pathologic lesions of the urinar}^ 
tiact. In Table I are tabulated the most important lesions associated with 
prostatolithiasis in this series of cases (Table I). 

Taiii I I 

ASbOLIATI U PATlIOLOG\ IN 29 CASLS OI PROSIATIL CALCULI 

No of Cases 


Lesions of the Prostate* 

Calculi -vMth adenomatous prostatic hypertrophy 8 

Calculi ^jth chronic prostati is 7 

Calculi with prostatic carcinoma 2 

Calculi following prostatic abscess 2 

Calculi with calcification in seminal vesicles i 

Stone in diverticulum of the prostatic urethra i 

Calculi with calcifications of Cowper’s glands i 

Calculi in prostatic urethra after prostatectomy 2 

Calculi in prostate without clinical evidence of other lesions i 

Lesions of the Kidney 

Nephrolithiasis with prostatolithiasis 2 

Horseshoe kidney with prostatic calculi i 

Nephro-ureterolithiasis with prostatic calculi i 

Hydronephrosis with prostatolithiasis i 

Calcifications in hypernephroma with prostatic calculi i 

Calculous pyonephrosis w ith prostatolithiasis i 

Lesions of the Bladder. 

Carcinoma of bladder w ith prostatolithiasis r 

Papilloma of bladder with prostatic calculi i 

Prostatic calculi follow mg litholapaxy i 

Vesical stone with prostatic calculi i 

Bladder diverticulum with prostatic calculi i 

Ureterocele with prostatic calculi i 

Bulbous edema in floor of bladder neck 9 

Lesions of the Urethra* 

Stricture of urethra with prostatolithiasis 3 

Penurethral abscess with prostatic calculi 2 

Urethral stone wth prostatic calculi 2 

Diverticulum of urethra with prostatolithiasis i 

Hypospadias with prostatolithiasis 1 

Miscellaneous Lesions* 

Calcifications in adrenal tumor i 

Arthritis . 5 

Syphilis 2 


It is obvious that prostatic stones and their concomitant infection also 
produce disturbances in the genital function, which cannot be relieved until 
the stone has been surgically removed. In extreme cases the calcareous de- 
posits within the prostate have a tendenc}'- to occupy all the multiple acini in 
the gland and to destroy the entire parenchyma, lesulting in complete calcifica- 
tion of the whole organ (Fig. 4). In some other cases lesions of contiguous 
organs of the genital tract, such as acute seminal vesiculitis and even bilateral 
orchiepididymitis, are observed as the result of the infection caused by the 
prostatic calculi. 

Symptomatology . — When the stone is formed primarily within the prostate, 
from the corpora amylacea, it may cause absolutely no symptoms, and may 
not interfere in the least with the physiologic functions of the gland. Even 
exogenous calculi, incarcerated within the prostate by wedging in from the 
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urethra, may long be silent, since it is not uncommon for the urine to find its 
way around them if they are not too large, or if they are snugly tucked into 
a diverticulum within the prostate gland, leaving the urethra patent. In cases 
of this kind the patient may not have the least suspicion that a stone is present. 


Fig. 4. — Drawing from a postmortem specimen of a completely calcified 
prostate in a patient 61 years of age who had been suffering with "urethral 
stricture" for more than 10 years (after Randall). 

and the true state of affairs may be revealed only when a routine physical 
examination, including urinalysis, brings to light the presence of a few pus 
cells and red blood cells in the urine — a finding which demands a digital 
palpation of the prostate gland and roentgenographic studies. Not infre- 
quentl}'' the first s3anptoms from an endogenous stone appear when such a 
calculus opens into the urethra or is exposed to contact with the urine. As 
the stone continues to grow in size from infection and gradual deposit of 
salts, signs of posterior urethritis or chronic prostatitis appear, which cause 
the patient to consult an urologist. 

When an exogenous calculus becomes engaged in the prostatic urethra, the 
symptomatolog)’- is that of an obstructive prostatic hypertrophy. The stone 
acts as a foreign body and may cause dysuria and vesical contractions as the 
urethra attempts to expel it and to clear an outlet for the urinary flow. Pain 
may be moderate, or it may be violent and excruciating, radiating toward the 
perineum and anus and along the canal of the urethra, or extending to the 
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abdomen, groins or thighs. In some cases defecation is difficult and painful. 
Hematuria may appear, chiefly in an initial or terminal form. Sometimes the 
bleeding may go inside of the bladder, causing blood clots and total hematuria. 
In a well-established case, where obstructive symptoms have arrived, the pain 
is constant, varying from a sense of nagging discomfoiT to the imperative 
urgency, and burning and frequenc}' such as are experienced in typical cystitis. 



Fig. s — Plain roentg,enogram revealing the piesence of multiple prostatic calculi in Case 29. The accom- 
pan> ing drawing brings out the typical position of the stones m the region of the prostate. 


In advanced cases, the general condition will reflect the local distress, and the 
patient may suffer with all the painful symptoms of an acutely infected prostate 
and a general toxicity not only of the urinary system but also of the whole 
body, in some instances manifested in a generalized arthritis. Sometimes the 
urine contains sand, increasing the difficulty and painfulness of its passage, 
which may even become impossible. Frequency, dysuria, incontinence, and 
sudden retention in the midst of urination are all familiar symptoms encoun- 
tered in cases of prostatic calculi. Stones may be passed, accompanied by the 
characteristic stranguiy and colic. 

While urinary symptoms are more common than genital, the latter may 
appear in a certain proportion of cases, in the form of lack of sexual desire, 
“gleet” or watery urethral discharge and painful and imperfect erections, 
bloody ejaculation, prickly sensation in the posterior urethra, pain upon 
ejaculation or impotence. In some cases there is evidence of sterility. 

Diagnosis . — The diagnosis of prostatic calculi cannot he made on the basis 
of the symptoms, since these as a rule show nothing characteristic. In a 
certain number of cases rectal palpation will give decisive information, and 
it should he the first recourse if a stone is suspected. Abnormal hardness of 
the prostate will he suggestive, and it may he that several small, knotty 
prominences may he felt h}^ the palpating finger. These findings, however, 
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are still indecisive, until a sensation of fine crepitation is elicited, as if stone 
were rubbing on stone. This sensation is so characteristic and so unmistakable 
that when it has once been experienced it can never be forgotten— and the 
diagnosis is plain. When this crepitation occurs, it is indicative of two or 




several small stones within a single pocket within the prostate. It can be 
obtained from nothing but calculi. If a stone has caused a fistula into the 
rectum, this too will be recognized by rectal examination. Negative rectal 
findings, however, will not exclude prostatic calculus. 
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The location of the stone is of decisive importance for diagnosis. If it is 
embedded in the middle of the imrencltyinal portion of the gland it may not 
be felt upon rectal palpation. However, with a sound placed in the urethra or 
the cystoscope in position, to make pressure upon the region of the prostatic 
urethra, and with the finger in the rectum, one may readily feel the calculus, 
since the tissues in which it lies embedded are thereby made more tense and 
sensitive as the stone presses upon the urethral sound. In addition, when 
passing a metal instrument in order to explore the urethra, if the stone is of 
exogenous type, one can easily hear or feel a click as it scratches upon the 
metal sound. Although urethral exploration may thus reveal a stone, it is not 
always clear where it is located, since it may be in the prostate, in Cowper’s 
glands, in a diverticulum of the membranous urethra or in the bladder. 
Urethroscopy, however, may give a clear view of a small stone or stones 
projecting through an opening in the region of the prostatic urethra. 

Routine cystoscopy and cysto-urethroscopy are also of value because, when 
the canal is sufficiently patent for the instrument to be passed, they will serve 
to rule out further pathology in the bladder, such as stone, diverticulum, 
ureterocele, tumor, etc., and also to visualize accurately the bladder neck, 
which sometimes gives a typical view of the condition. Moreover, these 
procedures are of great assistance in determining what type of operation is 
indicated in each particular case. 

The mainstay in the diagnosis, however, is radiography. When roentgeno- 
grams are properly made they will indicate not only the presence of stones, 
if such be the case, but also their site, number and size (Fig. 5). In the usual 
anteroposterior view, if prostatic calculi are in fact present, they will be seen 
through the shadow of the jjubic bone, and protruding above the symphysis 
pubis, but quite apart from the shadow of the bladder, from which they are 
separated definitely by a clear space. Even without filling the bladder with 
an opaque substance, the separation of the prostate from the bladder is clearly 
recognizable in this position to one familiar with the differentiation (Fig. 6). 
It is then possible to see whether stones occupy one or both lateral lobes of the 
prostate; whether they are several or a single stone; and if several, whether 
these are separate or in groups. Since stone shadows may be superimposed, 
the exact number of calculi may not be determinable; if the stones are 
endogenous and small, the image will show a great number of small over- 
lapping shadows in one or two groups separated by a clear space. Another 
means of differentiation from vesical calculi is given by the size and location ; 
prostatic stones will be in a median position, while a vesical calculus, in order 
to be median, would have to be of so large a size that it could not be a prostatic 
stone. In addition to the anteroposterior view, a second film may be made 
with the rays directed down to the axis of the minor pelvis, in order to avoid 
the shadow of the pubic bone, which sometimes makes it difficult to visualize 
small calculi. Shadows of calculi below the symphysis pubis are as a rule 
stones in a diverticulum of the membranous urethra or Cowper’s glands. 

Intravenous urograms should be routinely taken, not only to rule out stones 
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of the upper urinary tract or other pathology of that legiou, but also to study 
the. topographic relationships of the prostatic calculi in the cystogram. Cysto- 
urethrograins should also be made in order to visualize the urethral canal and 




Fig. 7. — Roentgenogram illustrating multiple prostatic calculi in a patient 
47 year.s of age. who had been suffering from acute urinary and genital symp- 
toms; for severaf years, and in whom rectal palpation elicited the characteristic 
crepitation of prostatic calculi. The accompany drawing brings out clearly the 
position of the calculi. This patient was cured by perineal prostatolithotomy. 


to determine accurately not only the position of the prostatic calculus but also 
to reveal any other concomitant or associated lesions of the region of the 
prostatic urethra, and, particularly, to rule out prostatic cavities or diverticula, 
which are so commonly observed. 
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Differential Diagnosis. — In the differential diagnosis of prostatic calculi, 
it is important to bear in mind that stone in the prostate may be simultaneously 
associated with many other clinical conditions from which it must be distin- 
guished. The most common of these clinicopathologic conditions are car- 
cinoma, tuberculosis, chronic prostatitis, adenomatous prostatic hyperplasia, 
stone or calcification of Cowper’s glands, stone of the seminal vesicles, ampulla 
and vas deferens, or stone in diverticula of the urethra; also multiple minute 
stones, grains of sand or fine calcareous deposits, casting no shadow in the 
roentgenogram, and negative to rectal palpation, but discovered during the 
course of performing a perineal prostatectomy or in sections made in the 
specimen removed at postmortem. Calcified lymph nodes or phleboliths may 
also sometimes confuse the roentgenographic picture. Finally, one should 
not forget that a stone may form in the cavity remaining after prostatectomy, 
instances of which have been observed in two of my cases. 

Since the symptomatology of prostatolithiasis is misleading, no effort 
should he spared by the urologist and the roentgenologist whenever urographic 
studies are to be made, to include the symphysis pubis or area of the prostate in 
every film. When he least expects it, the urologist may discover the presence 
of prostatic calculi which might otherwise never have been diagnosed. 

Surgical Management. — Since the treatment of prostatic calculi depends 
entirely on the merits of the individual case, all types of calculi of the region 
of the prostatic urethra have been here considered, from the point of view of 
their surgical treatment. In cases in which prostatolithiasis is an accidental 
finding in the roentgenogram or in routine physical examination, and in which 
the patient has no symptoms related to the condition, it is obvious that no 
treatment is indicated. However, in this silent group of prostatic calculi, 
which apparently produce no symptoms, a .careful urologic examination may 
reveal that stones are present and that they are, in fact, a source of infection. 
Evidence of this will be given by the presence of bacteria in the cultures and 
of many pus cells in the microscopic examination of the prostatic fluid, as 
well as by the persistent finding of microscopic pyuria and hematuria in the 
sediment of the urine. I have more than once seen, in the clinics of various 
New York hospitals, cases in which prostatic and vesical symptoms had 
received the routine urologic treatment Avithout relief for more than ten 
years, but in Avhich the underlying conditions appeared to me to be the presence 
of multiple prostatic calculi, which Avere, in fact, discovered upon roentgeno- 
graphic examination. I belieA'e that many cases of so-called recalcitrant or 
incurable prostatitis Avhich fail to respond to treatment Avould prove to be 
cases of endogenous prostatic calculi, if the diagnosis Avere accurately made 
by roentgenographic studies. 

When the diagnosis is clear-cut, the treatment Avill depend on the sympto- 
matology, the age of the patient and the type of associated lesions that may be 
present. The management of the case should be considered from tAvo different 
points of AueAA^ — the urologic and the surgical. 

In younger patients Avith minor urinary or genital symptoms, as a rule 
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associated with chronic prostatitis, the routine medico-urologic treatment of 
these cases consisting of massage, instillations, irrigations, dilatations, urinary 
antiseptics, etc., may produce the spontaneous passage of many small stones, 
although, as a rule, there will be recurrence through persistence of infection 
and lack of proper drainage. In the event that these patients fail to improve 
from this routine treatment it appears that the correct indication is perineal 
prostatolithotomy. But when the calculi are associated with adenomatous 
prostatic hypertrophy in an older man, the best indication for relief is perineal 
prostatectomy. 

Meanwhile there are man}'’ other urologic and surgical procedures that can 
be applied for special types of cases. For example, if there is a single stone 
impacted in the area of the prostatic urethra, this can be removed through a 
cysto-urethroscope, a procedure which I have carried out in two instances. 
If the stone is impacted in a dilated prostatic duct and is visible through the 
cystoscope, the duct can he ojiened by simple fulguration and the stone pushed 
back with the electrode or with a catheter into the bladder, from which it can 
then be removed with the cystoscopic rongeur. If there is a median bar or 
contracture of the vesical orifice, the ideal method of treatment is transurethral 
prostatic resection, Avhich will serve to remove the obstructing bar and the 
stones at the same time. A single stone impacted in the utriculus prostaticus 
can also be removed endoscopically. But when the stones are multiple, dis- 
seminated all through the gland and near the capsule, this procedure is 
contraindicated, for it is certain that by the transurethral route of approach 
no one will be able to remove all the calculi present within the gland, and the 
source of infection and the obstructive symptoms will remain. Furthermore, 
when multiple stones of the exogenous type are impacted in the region of the 
prostatic urethra, they cause a narrowing of the canal so that the exploring 
instrument may fail to pass on account of the obstruction they produce ; here, 
therefore, a perineal ]M'ostatolithotomy is obviously indicated. In some cases 
of prostato-urethrovesical calculi, in which most of the stones are of dumbbell 
or mushroom shape, and in which the greater portion of the stone is within 
the bladder, the sujDrapubic route of approach may find its indication. But it 
appears that most prostatic calculi, as well as prostatic abscesses, are best 
treated b}^ surgical removal followed by drainage through the perineum. There 
is less operative shock, less liability to complications, a shorter stay in the 
hospital and a better convalescence, with results on the whole more satisfactory. 

In the historic background of the surgical treatment of prostatic calculi, 
several avenues of approach have been used : The perineal, through the median 
line incision, as in external urethrotomy for stricture, urethral stone, etc.) 
the pararectal incision; the hypogastric or suprapubic; the transurethral for 
litholapax}'-, and the rectal avenue. The rectal route was formerly used by 
a number of continental surgeons, but this has been entirely given up on 
account of its many complications, sucli as fistulae and infection, resulting 
in a high mortality. In view of the marked progress made along the lines of 
perineal surgery in the last decades by Albarran.d Proust.-^^ Young,«- Hin- 
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Fig 8 -—Urethrocystogram and drawing of Case 14 * Showing a 
small prostatic dnerticulum containing calculi, successfully removed 
hy fulguration and endoscopic manipulation. 
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man-" and others, the other routes are now seldom used, so that, as a rule, the 
perineal operation has become the procedure of choice for the removal of 
prostatic calculi. Even since transurethral resection has become so popular, 
the perineal route continues to offer indisputable advantages and is supeiioi 
in the majority of cases. 




Fic. g. — Roentfienogram and drawing of Case 20: The patient had suffered 
from chronic prostatitis and prostatic abscess of long standing. The roentgeno- 
gram revealed the presence of nmUiple prostatic calculi. The patient refused 
operation and received only conservative medical and urologic treatment. 

The open or perineal method secures a complete removal of all the pro- 
static calculi, many of which would escape detection by the closed or trans- 
uretliral method, particularly when the calculi are multiple and are associated 
with prostatitis or adenomatous hypertrophy. It offers a perfect anatomic 
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exposure, so that the surgeon can follow accurately every step of the entire 
operation. There are, as a rule, many small stones situated in the plane of 
cleavage between the adenoma and the prostatic capsule, so deeply situated 


Phle bolithj 








Calcui i 


Fig. 10. — Roentgenogram of Case 21: The patient, age 76, had suffered 
with chronic prostatitis, and had voided small stones on several occasions. 
Rectal palpation was negative for stones, but the roentgenogram revealed the 
multiple shadows of calculi in the area of the prostate. The drawing, which 
has been reversed, indicates the shadows of the calculi and also the presence of 
phleboliths. 


that they cannot be entirely removed either transurethrally or suprapubically. 
Moreover, in many cases of large-sized stones it is obvious that these cannot 
be removed from the prostatic bed without considerable trauma, tearing, and 
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Fig. II. — RocntRciiograni and drawiiiR of Case 6, with cj'stoscope in 
place: Tlie patient, age 34, was suffering with acute prostatitis, dysuria and 
lieinaturia, in whom the roentgenoBram revealed the presence of shadows of 
small calculi in the area of the prostate. The stones could he plainly felt hv 
rectal palpation. 
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profuse bleeding, sometimes difficult to control. In addition, it is a well- 
known fact that most multiple calculi of large size are located in infected 
pockets, surrounded by a prostatic abscess, and these will be liable to recur 
and produce sepsis if the cavities are not properly drained to relieve the 
infection. 

Another advantage of the perineal approach is that in certain cases in 
which stones or calcification exist concomitantly in the ampullae or seminal 
vesicles, it is possible at the same time to remove these stones through the 
perineum and provide drainage, as occurs in similar cases of calcification or 
stones in Cowper’s glands or in diverticula of paraprostatic calculi located in 
the membranous urethra. 

In certain cases where a preliminary deviation of the urine by a suprapubic 
cystostomy is necessary, a two-stage operation ma}^ be indicated. Such a case 
would exist when a traumatic rupture of the membranous or prostatic urethra 
has left fistulous tracts behind in which prostatic calculi have formed, or when 
a ruptured prostatic abscess has resulted in perineal or rectal fistulae contain- 
ing calculi, or in chronic over-distended patients with marked and long- 
standing suffering from prostatic hypertrophy, in which sepsis, high blood 
urea, and low renal function demand preliminaiy drainage and special care 
in an attempt to have the patient better prepared for tbe second operation. 

Generally speaking, therefore, the ideal surgical procedure for removal of 
prostatic calculi in well-selected cases appears to be perineal prostatolithotomy, 
without opening the urinary tract, establishing temporary drainage after opera- 
tion by merely placing a retention catheter. 

Sometimes when the prostatic urethra has to be opened for the removal 
of the prostatic calculi from the region of the prostatic urethra, there may be 
two alternatives : one is to drain through the perineum, placing a rubber tube 
in the bladder as we do in an external urethrotomy or in certain cases of 
prostatectomy, while the other is to close by interrupted sutures the prostatic 
capsule and place a self-retaining balloon catheter within the urethra in order 
to secure good drainage and also to prevent leakage of urine through the 
perineum. 

All these perineal operations on the prostate have been routinely carried 
out under spinal anesthesia. 

Technic of Perineal Prostatolithotomy . — The technic for the ])erineal 
exposure of the prostate is essentiall}’- the same that has been described else- 
where^® in the report of more than 200 perineal operations for removal of 
the prostate and seminal vesicles. After the prostate has been surgically ex- 
posed the technic varies from that previously described only in the making 
of a curved transverse incision upon the surface of the prostate instead of a 
vertical one, in order to open the prostatic capsule and reitiove the stones with- 
out opening the membranous urethra. This secures a better exjjosure and 
allows complete removal of all the calculi, after which, if there is no jjus, the 
capsule is closed with chromic catgut without drainage, placing a retention 
catheter through the urethra for three or four days in order to put this canal 
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at rest and secure drainage from the bladder. However, when there is a 
small pocket of pus present a cigaret drain should be left in one angle of the 
wound. When the calculi are multiple and are located in the region of the 
prostatic urethra, it may be necessary to open the latter during the prostatotomy 
operation. If there is considerable pus, however, it will be better to drain it 



B 


Fig. 12. — Oper.-itive technic of perineal prosf atolithotomy ; (A) The perineal surgical exposure of the 
prostate, showing a transverse incision on the surface of the gland for the purpose of removing all the 
calculi that may he present. (B) Method of closure of capsule by interrupted sutures. 


perineally by introducing a good-sized catheter through the perineum into 
the bladder. But if the operation is aseptic and there is a clear-cut exposure 
of the whole anatomic region, the capsule of the prostate is closed in the 
usual manner, leaving a cigaret drain in one angle of the perineal wound, 
and inserting a self-retaining balloon urethral catheter through the urethra into 
the bladder to serve as an heinostat and to secure j^erfect drainage, thus facili- 
tating the prompt healing of the wound. As a rule, the cigaret drain is re- 
moved 24 to 48 hours after the operation, the retention catheter on the fourth 
or fifth day. and the stitclies on tiie sixth or seventh day. The patient is al- 
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lowed to sit out of bed at this time, and to leave the hospital after 12 to 14 
days, in the average case, with the perineal wound completly healed. 

Perineal Prostatectomy jor Removal oj Prostatic Calculi . — The common 
occurrence of prostatolithiasis in association with adenomatous hypertrophy 
has been clearly recognized in these modern days of accurate urologic inves- 
tigation. While the main feature of the condition is the obstructive pathology 
caused by the enlargement of the gland, producing all the urinary symptoms of 
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Fig. 13. — Photograph of a collection of prostatic calculi (actual size) removed hy the author. The 
two lateral lobes of the adenomatous prostate removed from Case 9 are shown with multiple calculi 
impacted within them. Observe, above the organ, another group of prostatic calculi removed from the 
same case. 


prostatism, the multiple, minute, seed-like stones or grains of sand frequentl}" 
present in the gland are sometimes not revealed until a perineal operation 
brings them to view. Two groups of cases must, therefore, be kept in mind : 
one, in which the stone is diagnosed before operation by rectal palpation or by 
roentgenographic examination of the gland, and the other, in which rectal 
palpation reveals no concretions or may barely suggest the concomitance of 
A'erj' minute grains of sand, but in which roentgenographic examination shows 
no evidence of stone shadows because the concretions are composed chiefly of 
organic substances, which are not opacjue to the roentgen ray. 

These two groups of prostatolithiasis cases, which are commonly associated 
with hypertrophy of the gland, come to the urologist for relief of urinary 
sAunptoms caused, as a rule, not by the stones but by the obstructiA^e adenoma- 
tous pathology. Upon careful urologic examination eAudence is found of an 
infected adenoma, sometimes associated Avith prostatitis and seminal vesiculitis. 
This is so much the case that one is accustomed to observe the notable shrink- 
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age of the gland after cystostomy has been performed as the preliminary drain- 
age in preparation for prostatectomy. 

It appears that these two conditions are better handled b}^ an open surgical 
procedure, in order to remove the entire mass of adenomatous tissue and at 
the same time the multiple calculi accompanying it. The calculi may he found 
anywhere within the gland, but as a rule they are most commonly met with 
beneath the submucosa of the prostatic ducts where these open into the urethra 
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Fig. 14 . — Drawinp; of a cross-section of an adenomatous prostate removed 
by the perineal route from Case 23: Observe the characteristic location of the 
prostatic calculi in the plane of cleavage between the adenoma and the capsule, 
indicating the great advantage of a total perineal prostatectomy over the method 
of transurethral resection. It is obvious that most of the calculi are situated 
beyond the reach of the resectoscope. 


or in the plane of cleavage of the adenoma, almost in contact with the capsule 
of the gland, thus demonstrating the superiority of the perineal approach in 
this type of case (Fig. 14). 

Tcclmic of Perineal Prostatectomy for Prosiatolithiasis . — In the perineal 
approach to the prostate, the technic of the first step of the operation is the 
same as that for perineal prostatolithotomy. except that the transverse curved 
incision on the posterior aspect of the capsule of the gland is carried deeper 
in the center, in order to open the floor of the prostatic urethra through which 
the prostatic retractor is introduced into the bladder. The purpose of the in- 
sertion of the retractor is to hold the gland firmly in position and give better 
exposure. Its complete enucleation can be carried out without opening the 
membranous urethra. The enucleation is then accomplished liy entering the 
plane of cleavage between the capsule and the adenomatous tissue, which can 
be easily done by blunt dissection with the index finger ; loosening the gland 
from its attachment and from the floor of the bladder neck, so that the whole 
specimen of the prostate can be removed in one piece (Fig. 15). During this 
manipulation many small prostatic calculi can be seen on the surface of the 
adenomatous gland. After complete hemostasis has been obtained, the bladder 
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neck is sutured to the membranous urethra, placing a self-retaining balloon 
catheter in the urethral canal. The edges of the capsule of the prostate are 
brought together by interrupted sutures, leaving a cigaret drain in the space 
of the prostatic bed, after which the wound is closed by bringing together the 
two levator ani muscles as in any other perineal operation. The results from 


Enucleating 
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g Closing prostatic 
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Fig. 15 .- — Drawing to illustrate the operative technic of perineal prostatec- 
tomy, particularly when prostatoHthiasis is associated with adenomatous hyper- 
trophy. (A) After the usual perineal surgical exposure, the capsule is opened 
and a retractor inserted through the prostatic urethra into the bladder, without 
opening the membranous urethra. The nucleatiqn of the adenoma is then 
accomplished with the index finger, following the line of cleavage, thus remov- 
ing the entire organ in one piece. (B) The capsule is closed hy interrupted 
sutures, leaving a cigaret dram in one angle of the wound. (See text.) 


use of this technic have been very satisfactory. The cigaret drain, or gauze 
packing, is removed on the second or third day, the sutures on the sixth day, 
and the retention catheter after about a week or ten days. With this thor- 
oughly anatomic surgical procedure, a complete removal of the entire adenoma 
and all the prostatic calculi can be accomplished, effecting permanent cure. 

Other Surgical Procedures in Cases of ProstatoHthiasis — Associated with 
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Oilier Lesions of the Genito-urinary Tract. — It is a common finding that in 
the presence of prostatolithiasis there may be coexistence of other cakulosis 
elsewhere in the urinary or genital tract, which may demand surgical relief. 
In other words, prostatic calculus does not exclude calculus in the kidney, 
ureter, bladder or even in the genital or lower urinary tract ; on the contrary, a 
generalized uroprostatolithiasis is to be expected (Table i). Cases of this 
kind should be handled according to the type of pathology they present. In 
each individual case it must he determined which lesion is the most important 
and which should, accordingly, be attacked first. In some cases of combined 
prostatolithiasis and nephrolithiasis, the best clinical results can be obtained 
by first removing a functionless pyonephrolithiasic kidney, or the stones that 
are producing pus and destruction in a kidney pelvis, deferring until later the 
removal of the prostatic calculi, since it is obvious that the pus coming from the 
upper urinary tract is hound to contaminate the operation upon the lower tract. 
In certain cases of prostatolithiasis associated with calcifications, concretions or 
calculi in the seminal vesicles, in which there is evidence of vesicular infection, 
it may be desirable to perform a combined prostatolithotomy and vesiculoli- 
thotomy ; in some instances, it ma}^ even be wise to carry out a combined and 
more radical procedure of perineal prostatectomy with seminal vesiculectomy. 

Prostatolithiasis Associated 7 i>ith Carcinoma. — The borderline diagnosis of 
an indurated nodule palpated in the surface of the prostate always suggests the 
association of malignancy with lithiasis. It must be kept in mind that these 
two lesions are not infrequently observed together, in which case the differen- 
tial diagnosis can be accurately made roentgenologically and by a needle biopsy. 
If there is no evidence of metastasis, or that the malignancy has expanded 
beyond the capsule, a total radical perineal prostatectomy appears to be the 
procedure of choice, but when general bony metastasis or carcinosis is 
obviousl}'’ present, in association with the stones or calcification in the prostate, 
it appears that the best treatment is the removal of the obstructing lesion from 
the vesical orifice by transurethral resection for the purpose of at least relieving 
the agonizing urinary obstructing symptoms and securing better drainage, 
while the carcinoma continues its inevitable progress. 

Recurrence of Calculi after Prostatectomy. — When the exogenous type of 
calculus forms again in the prostatic urethra or in the space left behind after 
suprapubic or perineal prostatectomy, the surgeon must exercise judgment 
in the choice of the route to be followed. When the stone lodges in the pro- 
static bed and there is not much infection in the bladder, it can sometimes be 
removed through cystoscopic manipulations or by simple cystoscopic litho- 
lapaxy. In other cases it may be preferable to remove the stone suprapu- 
hically. This removal can of course also be carried out by way of the peri- 
neum. ljut it is often much safer to use the suprapubic route for the removal 
of these laige stones, which in most instances extend into the bladder, causing 
retention and back pressure. Corlineau,” in 1932, collected 103 cases of this 
type fiom the liteiatuie, indicating that the recurrence of calculi is not un- 
common following prostatectomv. 
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Fig. i6. — Photograph of an enormous adenomatous prostate removed from 
Case 5, by perineal prostatectomy. (A) The specimen, removed in one piece at 
operation, is seen mounted on a catheter, and shoN\s multiple minute calculi 
scattered over the surface of the organ. (B) The same specimen split open, 
showing the tnlobar adenomatous hjpertrophy and the presence of innumerable 
seed-like prostatic calculi, which were an accidental finding at operation. 
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ILLUSTRATIVE CASE REPORTS 

Case I. — Perineal prostatofomy for the removal of prostatic calculi: A. T. E., 
age 47. Married 1$ years. No children. Chief complaint: Frequency, burning, difficult 
urination, and pain in the perineum for several j'ears. The patient had consulted another 
physician who had massaged his prostate, given him hot rectal douches and instillations 
for three years without relief. On September 27, 1934, he consulted my associate, Dr. 
James Pedersen. Rectal examination disclosed that he was suffering from prostatic 
calculi. The crepitation of the stones could be felt and almost heard by rectal palpation 
of the gland. An attempt to explore the urethra and pass a catheter failed, possibly owing 
to the obstruction caused by one of the stones implanted in the prostate and occupying the 
lumen of the canal. The voided specimen of urine was cloudy with moderate amount of 
sediment, containing a heavy amount of albumin, many red blood cells and innumerable 
pus cells with large clumps. 

Under spinal anesthesia, with the patient in exaggerated lithotomy posi- 
tion, an attempt to pass a sound through the urethra failed, since one of the stones was 
blocking the channel of the prostatic urethra. Without instrumental guidance, therefore, 
a semilunar incision was made in the perineum between the two ischial tuberosities. The 
central tendon was cut and with further dissection the recto-urethralis muscle was divided 
and the bulb of the urethra retracted from its attachments. With two lateral retractors 
the two levator ani muscles were separated, and by further dissection the membranous 
urethra was exposed at the apex of the prostate. A sound was then passed through the 
meatus of the urethra so as to allow the passage of the urethral retractor, in order to 
hold the prostate in position. The laj'crs of Denonvilliers’ fascia were incised and stripped 
back and the posterior surface of the prostatic gland readily exposed. Two vertical inci- 
sions were made in the prostate, leaving a bridge of tissue in the middle for the protection 
of the urethra with its verumontanum and ejaculatory ducts. The index finger was in- 
serted into each side of the prostate and by further manipulation four stones, each about 
the size of an olive, were removed from the prostate gland. Very little bleeding was 
encountered. Cigaret drains were placed on both sides of the prostate, and two sutures 
were placed in each side of the prostatic capsule. The wound was then closed in the 
usual manner, urethral retractor removed and a soft rubber catheter No. 18 F. was 
passed into the bladder through the urethra and left in place for drainage. The opera- 
tion was completed by approximating the two levator ani muscles of the perineum, and 
closing the floor of the pelvis by a double chromic catgut suture. Interrupted silkworm 
gut sutures to skin incision. 

Postoperative Course. — The patient made an uneventful recovery, and left the hos- 
pital with perineal wound nearly healed, 13 days after operation. His general condition 
gradually improved, and he is free from symptoms at the present time. 

Comment. — This case illustrates the importance of properly recognizing 
the multiple prostatic calculi and the good results obtained by an open opera- 
tion. 

Case 2. — Perineal prostatolithotomy for the removal of multiple prostatic calcttli in 
a case of longstanding so-called incurable urethritis and prostatitis zoith stricture of the 
urethra: R. F. D., age 45. Examined January 14, 1934. The patient stated that he had 
passed stones since the age of eight, with attacks of chills and fever. Occasional hema- 
turia, pyuria, pain often severe, in right lumbar region and perineum, and in addition 
generalized rheumatic pains. Married 17 years, no children. No sexual desire and 
complains of sterility. Had been hospitalized elsewhere on two other occasions. Voided 
specimen of urine is cloudy and loaded with pus. Rectal examination rev'ealed an enlarged 
prostate, boggj'^ in consistency, and filled with calculi. Seminal vesicles indefinitely pal- 
pable. Miscroscopic examination of prostatic fluid showed more than 100 pus cells per 
field, with clumps. Both kidneys tender and palpable. External genitals negative, except 
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tliat right epididymis was nodular. Exploration of urethra difficult. Residual urine i6 cc. 
Roentgenologic e.xaniination, January i6, 1934, revealed minute, multiple shadows in the 
area of the prostate and a larger one about the size of an olive in the center. The patient 
was treated for a while with gentle prostatic massages, sound, bladder irrigations, Kollman 
dilatation, without complete relief. There was a definite stricture of the urethra, so that 
catheter No. 18 F. passed with great difficultj'; but gradually the canal was dilated to 
pass No. 24 F. Kollman dilator was also stretched to 29. During these manipulations 
the patient bled and apparently passed small fragments of calculi. Cystoscopy revealed 
that the interior of the bladder was normal, but examination of the prostatic urethra 
showed two definite holes or openings of diverticula in either side and in the middle portion 
of the prostatic urethra. These prostatic orifices were about the size of a pea and when 
probed with a bougie appeared to be half an inch deep. The verumontanum appeared to 
be smaller than normal, but no stone or tumor mass was seen in the lumen of the urethra. 
It was concluded, therefore, that the prostatic calculi were definitely intraprostatic. The 
possibility of transurethral prostatic resection was at first considered, but it was decided 
that there were too many calculi present, disseminated through the gland, many of them 
almost in contact with the capsule. There was also some fluctuation in the gland on 
rectal palpation which suggested the concomitance of prostatic abscess with prostato- 
lithiasis. Perineal prostatolithotomy was, therefore, undertaken. This procedure was 
successfully carried out February 24, 1934, at the Murray Hill Hospital, using the same 
operative technic as in the previous case, e.xcept that a transverse curved incision was 
made on the prostate, which gave a better surgical exposure for the removal of all the 
prostatic calculi. 

Case 3 . — Small intraprostatic calculi, with no operation: F. M., age 54. Referred, 
October ii, 1935, for prostatic treatment. He had slight frequency day and night and 
sometimes dysuria and a dull pain in perineum. Has been having treatment off and on 
for prostatitis. Voided specimen of urine clear with shreds. Rectal examination revealed 
an enlarged prostate three and one-half times its usual size, and of leathery consistency. 
Between the left side of the midline and the posterior lobe a nodule could be felt, about 
the size of an olive pit, suggesting the possibility of prostatic calculi. The surrounding 
tissue was slightly fluctuating, giving the impression that the stone was inside of a small 
pocket in the posterior lobe of the intraparenchymal portion of the gland. The micro- 
scopic examination of the prostatic fluid revealed 20 pus cells per field. Patient has 90 cc. 
residual urine. Clinical Diagnosis: Qironic prostatitis and prostatic calculi. 

October 25, 1935 : Cystoscopy revealed a slight degree of median lobe prostatic hyper- 
trophy, also slight hypertrophy of the trigone and interureteric ridge, marked bullous 
edema of the area of the prostatic urethra and vesical orifice, probably due to the presence 
of prostatic calculi. Roentgenographic studies revealed on either side of the cystoscope 
a group of small round shadows, suggesting the presence of multiple prostatic calculi. 
The pyelographic studies showed an associated lesion of right nephroptosis with hydro- 
nephrosis. Perineal prostatotomy was advised for removal of the calculi, but patient 
preferred to have conservative medical treatment. He was, however, cystoscoped and 
endoscoped on several occasions. The stones in the prostate, felt by rectum, were not 
seen through the cystoscope. and it was believed that they were situated deep in a lobe 
of the prostate dose to the capsule, where they were without communication with the 
lumen of the urethra. However, on December 8, 1936, a urethroprostatocystogram was 
taken which revealed a small diverticulum, possibly a dilated prostatic duct, which ap- 
peared to have a connection with some of the prostatic calculi seen in other pictures. As 
the patient persisted in his refusal to be operated upon, the calculi are still present in the 
prostate, and he is now suffering from acute arthritis of the right shoulder. 

CoiuMKXT. — This case illustrates the persistence of infection harbored in a 
prostate containing calculi and the complications that may arise from not hav- 
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ing had an open operation to remove the stones which constitute the focus of 
infection, from which the arthritis in this patient originated. 

Case 4. — Tzvo-stagc perineal prostatectomy in a greatly debilitated patient in- whom 
adenomatous prostatic hypertrophy tms associated with complete retention and cardiorenal 
dysfunction. Prostatic calculi found at operation: J. C. C., age 63. Examined May ii, 
1931. The patient complained of pain across the back and frequency of urination day and 
night. Has been having treatment for a cardiac lesion. Had gonorrhea 30 years ago, 
and has suffered, for 20 years, with difficulty of urination. Has recently had two attacks 
of total hematuria, with innumerable blood clots removed from the bladder. Rectal 
examination revealed an enlarged, leathery prostate of the adenomatous type. Cystoscoped 
May 14, 1931 : Interior of bladder negative except for evidence of hypertrophy of the 
median and two lateral lobes. There were also two small cysts on the roof of the vesical 
orifice with some bullous edema of the floor. After a few days of preliminary catheter 
drainage, a cystostomy was performed, under local anesthesia. Three weeks later, when 
the blood chemistry and P.S.P. test were within normal limits, a perineal prostatectomy 
was carried out in the usual manner, under spinal anesthesia. The prostate removed was 
of considerable size, and when the capsule was incised it was noticed that multiple small 
grains of sand or seed-like calculi were present. Patient had an uneventful convalescence 
and left hospital, three weeks after operation. 

Comment. — This case illustrates the advantage of a two-stage perineal 
prostatectomy as a safe procedure in advanced cases of adenomatous prostatic 
hypertrophy of long standing, when the patient’s general condition is so im- 
paired that it demands preliminary preparation to restore cardiorenal function. 
Cases of this t3^pe complicated with prostatic calculi demand suitable drainage 
preliminary to prostatectomy. Multiple prostatic calculi accidentally found 
can be removed more easily and more completely by the perineal route than 
in any other way, since the innumerable minute stones found in the line of 
cleavage between the adenoma and the prostatic capsule can not be reached 
properly by any other method of approach. 

Case 5 . — Case of silent prostatic calculi, found at operation, in an enormous adenoma- 
tous prostate: A. G. M., age 62. Examined May 15, 1936. The patient was suffering 
with an attack of complete retention of urine. The retention was relieved by catheter and 
the distended bladder was found to contain 22 ounces of clear urine. He stated that he 
had had other attacks of retention on two or three earlier occasions and had been relieved 
by a soft rubber catheter. He also complained of difficulty and frequency of urination, 
pain in perineum, chronic constipation and sometimes pain in the suprapubic region. Rectal 
examination revealed a greatly enlarged adenomatous prostate. A total perineal prosta- 
tectomy at the Murray Hill Hospital, under spinal anesthesia. Although the preoperative 
diagnosis of prostatic calculi was not made and no roentgenograms were taken in this 
case, multiple stones were readily seen, at the time of the perineal operation, when the 
prostatic capsule was opened (Fig. 16). This case belongs in that group in which the 
preoperative diagnosis of prostatic calculi is not made until during or after the operation. 
The prostatectomy was carried out for the obstructing pathology caused by the enlarge- 
ment of the prostate. The operative technic employed was as follows : 

Total Perineal Prostatectomy . — After the usual preparation, with the patient in the 
exaggerated lithotomy position, a No. 26 F. sound was passed into the bladder without 
difficulty. A curved incision was then made in the perineum, running from one ischial 
tuberosity to the other, at about the level of the medial portion of the perineum. The 
incision cutting the skin and superficial fascia was deeper at each side of the middle line. 
Then with the handle of the knife the two ischial fossae were well separated by blunt 
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dissection. A bifid perineal retractor was placed in position, retracting the lower lip of 
the perineum and central tendon and recto-urethral is muscle were cut througli ; the two 
levator aiii muscles were separated and retracted. The remaining fibers of the recto- 
urefhralis muscle were cut with scissors; the bulb was separated from its attachment to 
the apex of the prostate with a bulb retractor. Denonvilliers’ aponeurosis was exposed 
by blunt dissection. The bifid perineal retractor was then replaced by a perineal retractor. 
With a good exposure, a transverse curved incision was made on the surface of the 
prostate, opening the prostatic urethra about one-half inch from the membranous urethra, 
which, although exposed, was not disturbed, in order to protect the external sphincter. 
The sound, used as a guide and properly placed in the urethra, was then removed and, 
while the prostatic urethra was open in its middle portion and held with two pairs of 
Allis’ clamps. Young’s prostatic retractor was inserted into the bladder through the 
prostatic urethra without difficulty. The adenomatous prostate then came readily into 
view and enucleation with the handle of the knife was begun ; inserting the index finger 
inside of the capsule and all the way around the prostate, which was found to be rather 
easy, a total, intracapsular prostatectomy was carried out without difficulty. Very little 
bleeding was encountered ; two sutures were placed in each side of the prostatic capsule 
in an attempt to close this cavity, also to bring the portion of the membranous urethra 
tightly up to the neck of the bladder and floor of the prostatic bed. A small packing 
was placed inside of this prostatic space. The wound was closed in the usual manner, 
beginning with the two levator ani muscles, which were drawn together with double 
chromatic catgut sutures which closed the floor of the perineum tightly. The skin was 
closed with interrupted silkworm gut sutures, leaving the packings of gauze fastened to 
one side of the perineum. A soft. No. 22 F., rubber catheter was passed through the 
urethra and placed in position for permanent drainage. 

Comment. — This case illustrates the silent type of multiple minute pro- 
static calculi accidentally discovered in a case of perineal prostatectomy for 
adenomatous prostatic hypertrophy. The association of prostatolithiasis and 
adenomatous hyperplasia, while not suspected preoperatively, is in fact quite 
a common observation. 

Case 15. — Perineal prostatoUthotomy for drainage of prostatic abscess and removal of 
prostatic calculi: J. N. S., age 68, complained of frequency, burning, dysuria, bladder 
tenesmus, and pain in the rectum and perineum. He had had a previous operation for 
rectal fistula 30 years ago. Rectal examination disclosed an enlarged adenomatous pros- 
tate of leathery consistency. There was a definite area of fluctuation in the right lateral 
lobe. Small nodules of prostatic calculi could be felt by rectal palpation. Cystoscopy 
revealed bullous edema of floor of bladder neck. Roentgenograms disclosed multiple 
shadows of calculi in area of prostate. A perineal prostatotomy was performed under 
spinal anesthesia. When the prostate was exposed, by the usual perineal technic, some 
induration and fluctuation was noticed on the surface of the gland. A transverse incision 
was made in the capsule of the prostate and considerable pus evacuated. At the same 
time, a few prostatic calculi were removed. The prostatic cavity was curetted and packed 
with iodoform gauze. The patient had an uneventful convalescence and left the hospital 
three weeks after operation. 

Comment. — This case illustrates the association of prostatic calculi with 
the formation of prostatic abscess — ^vvhich demands the removal of the calculi. 
It also shows the advantage of perineal surgical drainage in order to obtain a 
permanent cure. 

Case 23. — Association of prostatic calculi and carcinoma of the prostate: M. G., age 
64, had been suffering with frequency, dysuria, and difficulty in urinating for several 
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years. There was a history of G.C. on three different occasions. Rectal examination 
disclosed the prostate to be enlarged, and stony hard in consistency, suggesting carcinoma, 
and the possibility of small, seed-like prostatic calculi. A hard nodule was felt in the 
posterior lobe. The seminal vesicles were distended and chronically inflamed. There 
were six ounces of residual cloudy urine. Cystoscopic examination revealed congestion 
and swelling of bladder neck with marked bullous edema and distortion of the prostatic 
urethra. After the preliminary preparation, patient had perineal prostatectomy performed 
for removal of an adenocarcinoma, in -which calcifications and multiple calculi were 
found. Patient had a fairly good recovery although he had a perineal fistula, which, after 
dilatation of the urethra, healed entirely. He was discharged in good condition. 

Comment. — This case illustrates the association of carcinoma of the pros- 
tate with the presence of prostatic calculi. It is a type of case which is some- 
times difficult to differentiate clinically, but by roentgenography, needle biopsy, 
and histologic examination of the specimen removed at operation, the diag- 
nosis can be accurately made, as was done in this case. 

Case 26 . — Prosfatolifhiasis associated with nephroUthiasis: L. C., age 48, complained 
of a lumbar fistula which had persisted for six months following a nephrolithotomy. He 
also suffered with frequency, dysuria, pyuria, burning and difficulty in urination. The 
patient had been operated upon elsewhere for the removal of a stone from the left kidney. 
Roentgenograms revealed some shadows in the area of left kidney indicative of stone, 
which may be the cause of the infection and the reason why the lumbar wound refused to 
heal. Complete work-up shows the left kidney to be functionless and the right kidney to 
have a good urea and P.S.P. output. Pyelograms also reveal complete destruction of 
the left kidney, with associated evidence of calculi in the area of the prostate. A left 
nephrectomy was performed, followed one year later by a perineal prostatolithotomy for 
the removal of the prostatic calculi. The patient is, at present, well and free from urinary 
symptoms. 

Comment. — This case illustrates the advantage of a complete urologic 
examination in order to establish an accurate preoperative diagnosis. It also 
shows the wisdom of first removing the nephrolithiasic, functionless kidney, 
and attacking the prostatolithiasic problem at a later date, in order to obtain a 
permanent cure. 


SUMMARY OF 29 CASES OF PROSTATIC CALCULI 
In this series of cases, all the patients were suffering with urinary symp- 
toms, ranging from simple frequency and dysuria to hematuria, tenesmus and 
complete retention of urine. Genital and rectal symptoms were also quite 
frequently observed. Most of the patients, however, came to the urologist 
complaining of a combination of urinary, genital and rectal disturbances. 

In some of these cases, the prostatolithiasis was associated with other 
pathologic conditions within the urinary tract, as noted in Table I. In some 
instances, in fact, there was evidence of a generalized lithiasic condition affect- 
ing various organs of the genito-urinary tract, demanding a complete urologic 
examination and appropriate surgical treatment. 

A summary of the 29 cases is presented in Table II. Here, it can be seen 
that in some cases it has been necessary to first perform an operation for 
removal of a functionless nephrolithiasic kidney (Case 26), and then, at a latter 
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time, to complete the treatment by a perineal prostatotomy for removal of the 
offending prostatic calculi. 

In the diagnosis of prostatic calculi, in addition to the history and the sug- 
gestive symptoms, the two most important factors are : First, the clinical find- 
ings by rectal palpation of the prostate — revealing the ])resence of hard nodules 
and the characteristic sensation of crepitation ; and, secondly, the confirmation 
of the clinical diagnosis by the roentgenologic examination, including both 
excretory urograms and urethrocystographic studies. 

In this series, the presumptive diagnosis was made by rectal palpation in 
only 67 per cent of cases, and was confirmed roentgenologically in all of them. 
It was made roentgenologically, however, in 93 per cent, and would un- 
doubtedly have been made in 100 per cent, were it not that in two cases 
no roentgenograms were taken, because tbe patients, plainly suffering from 
prostatic obstruction, were submitted at once to perineal prostatectomy, with- 
out preliminary roentgenographic examination, and the minute prostatic cal- 
culi were an accidental finding in the specimen removed at operation. 

Table III 

analysis of surgicai. treatment of 29 cases of prostatic calculi 


Age 

Number 

of 

Cases 

Perineal 

Prostatolithot- 

omy 

Perineal 

Prostatec- 

tomy 

Suprapubic 

Prostatolithot- 

omy 

Endoscopic 

Prostatic 

Resection 

Cystoscopic 
Fulguration 
•with Endo- 
scopic Re- 
moval of Stone 

No 

Opera- 

tion 

Totals 

20-29 

0 

0 

0 

0 

0 

0 

0 

0 

30-39 

4 

0 

0 

0 

0 

1 

3 

4 

40-49 

6 

4 

0 

0 

0 

0 

2 

6 

SO-S 9 

5 

0 

I 

I 

0 

0 

3 

5 

60-69 

12 

2 

3 

0 

4 

1 

2 

12 

70-79 

2 

0 

0 

0 

0 

0 

2 

2 

80-89 

0 

0 

0 

0 

0 

0 

0 

0 

Totals 

29 

6 

4 

I 

4 

2 

12 

29 


In Table III, it is seen that the largest group of patients is found in the 
fourth, fifth and sixth decades. The youngest patient was 30 years of age 
and the oldest 76. It was a common observation that in individuals over 50 
years of age prostatic calculi were found in association with adenomatous 
prostatic hypertrophy, and, in younger men, in association with prostatitis; 
furthermore, that in some cases of prostatitis, that were refractory to the usual 
treatment, prostatic calculi were apparently the underhdng cause of the long- 
standing prostatic infection. In two cases, there was evidence of prostatic 
abscess, which demanded surgical relief. Two cases exhibited the association 
of prostatic calculi with carcinoma. One of the latter, operated upon by peri- 
neal prostatectomy, lived comfortably for one year following operation, while 
the other, in whom symptoms of prostatic obstruction were relieved by endo- 
scopic prostatic resection, is known to have lived in fair comfort for at least 
two years. One patient had a stone in the bladder, which was removed 
through the cystoscope, while the stones of the prostate were removed later by 
perineal prostatolithotomy. Another case had a diverticulectomy with partial 
cystectomy for a malignant growth within the diverticulum. No operation 
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was performed for the removal of the prostatic calculi, since the patient did 
not return for further treatments. There have been three cases with a clinical 
history of having voided small prostatic calculi on several occasions, particu- 
larly after prostatic massage. In a few instances, the characteristic click of the 
metal sound against the stones has been definitely heard. In one case there 
was definite evidence of association of minute prostatic calculi with calcification 
of the corpus spongiosum of the glans penis. 

Most of the cases in which cultures of the prostatic fluid were made, were 
positive for several types of organisms, notably the streptococcus, colon bacil- 
lus and staphylococcus. , 

There was practically no case without evidence of 20 to 50 pus cells per 
high power field in the prostatic fluid, and in most, there was microscopic 
evidence of pyuria and hematuria in the routine examination of the urinary 
sediment. 

The cystoscopic appearances in some of these patients were most interest- 
ing. In some, there was evidence of trilobar prostatic hypertrophy, producing 
definite obstruction, but it was seldom possible to see the calculi themselves. 
In one case the small stone was seen impacted in a prostatic diverticulum 
behind the verumontanum, possibly located in a dilated prostatic duct; this 
stone was removed by fulguration and endoscopic manipulations. It was strik- 
ing to observe the presence of marked bullous edema in the floor of the bladder 
neck and in the region of the prostatic urethra — which appears to be a very 
constant and characteristic finding in these cases, and helps materially in es- 
tablishing a correct diagnosis. 


Table IV 


RESULTS OF OPERATIV'E TREATMENT IN 29 CASES OF PROSTATIC CALCULI’*' 


Perineal prostatolithotomy 

Cured 

6 

Improved 

0 

Unimproved 

0 

Totals 

6 

Perineal prostatectomy 

• . . 4 

0 

0 

4 

Suprapubic prostatolithotomy . . . . 

I 

0 

0 

z 

Endoscopic prostatic resection. . . . 

I 

3 

0 

4 

Cystoscopic fulguration 

. . , I 

I 

0 

2 

No operation 

0 

s 

7 

12 

Totals 

. . . 13 

9 

7 

29 


* Summary: Of I7 cases operated upon, 13 were cured, and four improved. 

Of 12 cases not operated upon, seven showed no improvement. 

In Table IV are summarized the results of the surgical treatment carried 
out in 29 cases of prostatic calculi. Of 17 cases operated upon, 13 were cured 
and four were improved ; while of 12 cases that were not operated upon, some 
of whom were treated with routine urologic measures, five were somewhat im- 
proved, and seven showed no improvement. 

The type of operation that appears most successful is perineal prostatoli- 
thotomy for the removal of the stones. This was performed in six patients, 
and all were cured. In older men, when the prostatic calculi are associated with 
adenomatous prostatic hypertrophy, perineal prostatectomy appears to be the 
procedure of choice. This was performed in four instances, with completely 
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satisfactory results. Suprapubic prostatolithotomy was also performed in one 
case, with good result. Cystoscopic fulguration with endoscopic removal of the 
calculus was performed twice. There were also two cases of recurrence of 
stone in the prostatic urethra after prostatectomy that were successfully re- 
moved by cystoscopic manipulations. 

Endoscopic prostatic resection was performed in four cases, and of the 
four, one was considered cured. The other three were only improved, since 
all of them still have minor urinary symptoms, and even one to two ounces of 
residual urine, and the roentgenograms show that there are still multiple seed- 
like calculi present in the area occupied by the prostate, indicating that the 
transurethral procedure does not seem to be perfectly adapted to this type of 
pathologic condition. 

Finally, it goes without saying, that every one of these patients who was 
operated upon was given a complete preliminary preparation for operation, 
including the repeated P.S.P. tests and blood chemistry, such as is required in 
a routine surgical case of prostatic obstruction. In fact, some of the cases 
associated with adenomatous prostatic hypertrophy required an indwelling 
catheter, and in one instance a preliminary cystostomy for drainage, in order 
to insure a successful perineal pi'ostatectomy. 

CONCLUSIONS 

( 1 ) Prostatic calculi are more frequently observed than one might believe 
from a study of the medical literature. In fact, they are rather a common 
finding, clinically, operatively and, especially, at autopsy. 

(2) Etiologically, prostatic calculi may be classified in three groups: 
Endogenous — ^when they are formed in the substance of the gland ; exogenous 
— ^^vhen, coming from the upper urinary tract, they become deeply imbedded 
within the region of the prostatic urethra; and mixed or endo-exogenous — 
when, originating in the prostate, they come in contact with the exogenous ele- 
ments of the urine which accelerates their growth so that they become in 
reality prostato-urinary calculi. The intimate interrelationship of these three 
types of prostatolithiasis may frequently be observed in the same individual. 

(3) The most commonly accepted theory of the mode of formation of the 
minute intraprostatic calculi is that the corpora amylacea in the acini of the 
gland become surrounded with calcareous deposits, and thus act as nuclei for 
the development of the true prostatic calculi within the tubules of the prostate. 

(4) For purposes of treatment, irrespective of their origin, all classes of 
prostatic stone, when producing symptoms, demand surgery for their removal. 

(5) Asymptomatic stones are not surgical and demand no treatment, but 
patients in whom they are accidentally discovered should be kept under close 
observation, since they are harboring a latent infection which may lead to 
destruction of the parenchyma of the gland, producing obstruction and im- 
pairing function, causing abscess and chronic diverticulitis within the gland 
and even, in advanced cases, complete calcification. 

(6) The association of prostatic calculi with parenchymal prostatitis and 
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adenomatous hyi^ertrophy is a common occurrence. Most of the cases in this 
series have shown evidence of chronic or acute prostatitis, and, in eight 
patients, adenomatous prostatic h3^pertrophy was present. 

(7) The symptomatology of this lithiasic disease is insidious. Some cases 
are asymptomatic, but frequently the patient is suffering from minor urinary, 
rectal or genital symptoms of an indefinite nature. All the patients in this 
series had urinary symptoms, ranging from mild frequency and dysuria to 
total hematuria and complete retention of urine, with all the characteristic 
symptoms observed as a rule in prostatic obstruction. A few patients com- 
plained of urethral stricture. In other instances arthritis or generalized sepsis 
of long standing was present as the result of prostatolithiasis. 

(8) The diagnosis can often be made by rectal palpation of the gland, 
which in advanced cases elicits a characteristic crepitation and reveals the 
presence of hard nodules, which can be confirmed by the plain roentgenogram 
and by urethrocystographic examination. 

(9) Cystoscopic examination is helpful in establishing an accurate diag- 
nosis, particularly when there is prostatic hypertrophy or a characteristic bul- 
lous edema at the floor of the bladder neck and in the region of the prostatic 
urethra. It will also serve to determine the best type of operative procedure 
in each individual case. 

(10) The diagnosis was made by rectal palpation in 67 per cent of the 
cases, and in 100 per cent of cases submitted to roentgenologic examination. 
No urographic examination should be considered complete without including 
the region of the prostate, since the discoveiy of clinically unsuspected pros- 
tatic calculi is common. 

(11) Of 29 cases herewith reported, 17 came to operation, and, of these, 
13 were cured and four improved. Of 12 cases not operated upon but treated 
medically and urologically, five were improved, and seven showed no improve- 
ment. 

(12) The paramount surgical consideration is not merely the removal of 
all pros'tatic calculi, but is also the maintenance of open drainage, in order to 
relieve the infection and restore good function, if permanent cure is to be 
obtained. 

(13) The best surgical treatment, when operative intervention is indicated, 
appears to be perineal prostatolithotomy. When the condition of prostato- 
lithiasis is associated with adenomatous prostatic hypertrophy, perineal prosta- 
tectomy assures a permanent cure. 

(14) Since the stones as a rule are multiple and in closed infected pockets 
in cases complicated with prostatitis, or lying near the capsule in cases of 
adenomatous prostatic hypertrophy, it appears that endoscopic prostatic re- 
section is not applicable in the majority of these cases. 
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Since Coley’s"* comprehensive review of the literature and report of 30 new 
cases, in 1892, the literature on the subject of hydrocele of the canal of Nuck 
has been limited mostly to single case reports and the various features of the 
condition have been neglected. Price, in 1926, expressed the belief that the 
condition was sufficiently rare to warrant reporting a single case, and he 
was able to find only eight references in the literature between 1908 and 
1926. In the Quarterly Cumulative Index Medicus, since 1926, only three ref- 
erences to it are listed; two are reports of a single case and the third is to 
an article under the general title, “Hydrocele of Nuck in Japanese Women.” 

The number of previously reported cases is not large. Wechselmann,^® 
in 1890, was able to collect only 62 cases from the literature, and Coley"'’ 
added 30 cases to this list, in 1892. Coley in 1908, stated that 160 cases of 
hydrocele of the canal of Nuck had been encountered at the Hospital for 
Ruptured and Crippled between 1890 and 1908. Since 1892, probably less 
than 100 cases have been reported. This statement is based on a rather 
careful search through the “Index-catalogue of the Library of the Surgeon 
General’s Office” and the Index Medicus, and the careful checking of all 
references available. Several German theses on the subject that have ap- 
peared during this period were not available nor were a few reports in more 
obscure journals. However, we feel that an estimate of less than 350 re- 
ported cases is probably not too high. We were unable to find any statistics 
concerning the incidence of the condition or data relative to the proportion of 
inguinal herniae complicated by hydrocele among women. 

The present communication was undertaken because of the recent lack 
of interest in the condition, as reflected by references in the literature, and 
to report tlie cases encountered at the Mayo Clinic. 

Development . — Most writers on the subject are agreed that the cystic 
tumors which accompany the round ligaments through the inguinal canal 
of women are the exact counterpart of encysted hydroceles of the cord in 
the male, and result from the accumulation of fluid in a persisting diverticulum 
of Nuck, which corresponds to the vaginal process of the peritoneum in the 
male. In keeping with this conception of origin of the cysts, they are usually 
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found accompanying the round ligament but not originating within it, and 
they are lined with a pavement eirithelium similar in all respects to the cells 
lining the peritoneal cavity. As in the male, the more common form does 
not communicate with the peritoneal cavity but Coley has reported cases in 
which such communications exist. In most textbooks essentially the same ex- 
planation of the condition is given. Thus Graves’" considered hydrocele of 
the vulva to be “a retention cyst due to the upper closure of the processus 
vaginalis peritonei which runs along the round ligament into the labium 
majus.” Davis’" stated: “Sometimes a finger-like extension of the peritoneum 
resembling the vaginal process in the male” accompanies the round ligament 
through the inguinal canal and the accumulation of fluid in this leads to the 
formation of the hydrocele. 

Other theories to explain the development of these c)^sts have been proposed 
in the past. Gebhard® suggested that they originated from embryonic rests 
in the round ligaments, and Weber^"* thought that they could result from the 
persistence of the original hollow condition of the round ligament. Brothers’ 
considered these older theories more completely but they have been largely 
abandoned at present. It is evident that when a cyst does not have a simple 
lining of flat cells, it cannot be considered to be an hydrocele and some other 
explanation for the presence of the epithelial lining must be sought. In most 
cases reported recently, in which a definite epithelial lining has been found, a 
cystic adenoma has been present.’® Further discussion of this point is beyond 
the scope of this report. However, other cysts than hydroceles do exist in the 
inguinal canal and in the vicinity of the round ligaments so that microscopic 
examination of the wall of the cyst is necessary for exact diagnosis. 

Classification . — The most common type of hydrocele of the canal of Nuck 
corresponds to the encysted hydrocele of the cord in the male. There is no 
communication with the peritoneal cavity and the cyst may be found anywhere 
along the course of the round ligament from the internal ring to the vulva. 
Such hydroceles may be multilocular and most of the larger ones have incom- 
plete partitions. 

A second type corresponds to the congenital hydrocele of the male with a 
communication between the hydrocele and the general peritoneal cavity. Two 
of the cases collected by Coley were of this category without question and 
several other cases in his series were probably of this type. 

Hydroceles of hour-glass type have been found among women also. Hal- 
stead and Clark® reported a case of a bilocular hydrocele in a Negress, age 42. 
The constriction was situated at the internal ring where the round ligament 
entered the lower sac and, in the same region, there was a free communica- 
tion with the general peritoneal cavity. The upper sac was intra-abdominal 
but outside of the peritoneum, whereas, the lower sac was in the inguinal canal 
and simulated an hernia. The lower sac contained several septa and a bean- 
shaped free bod3c Halstead and Clark also referred to a similar case reported 
by Thierhaber,’® in which there was no communication with the peritoneal 
cavity, and to a third, reported by Chiari.^ In both of these cases inflammation 
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in the intra-abdominal portions of the sac gave symptoms of serious intra- 
abdominal disease which were interpreted, in both cases, as intestinal ob- 
struction. 

The original classification of Regnoli included hydroceles developing in 
an hernial sac as well as the encysted and diffuse hydroceles of the cord and 
the congenital type. 

Diagnosis . — The chief importance of the condition lies in the differential 
diagnosis, chiefly from hernia. Coley believed that the diagnosis was possible 
in most cases and emphasized the characteristic elastic feel of the cyst, along 
with its position at the subcutaneous inguinal ring. He further pointed out 
that hydroceles of the canal of Nuck appear first at the subcutaneous inguinal 
ring and only later reach the vulva. A careful history, therefore, should serve 
to distinguish hydrocele from vulvovaginal cysts. Others have emphasized 
the lack of an impulse on coughing and the fact that the supposed hernia 
cannot be reduced. 

In the 17 cases reviewed from the Mayo Clinic, the differential diagnosis 
between hernia and liydrocele in the female was very difficult. In most of 
the cases, rather small tumors were so well confined to the inguinal canal 
that they could not be palpated readily. Many of the hydroceles were associ- 
ated with hernia and this confused the question of whether the mass could be 
reduced and whether there was an impulse on coughing. In some cases the 
cysts were small enough to be freely movable and to be forced toward the 
subcutaneous inguinal ring when the patient stood or strained. In virtually 
all such cases the findings indicated to the examiner the presence of a re- 
ducible hernia. 

In cases in which the hydrocele had extended beyond the subcutaneous 
inguinal ring toward the vulva, the findings were more diagnostic. Palpa- 
tion was much facilitated and the mass could be transilluminated. It was 
also evident that these tumors could not be reduced completely and that they 
were not incarcerated herniae. 

It was often impossible, particularly among obese patients, to place the 
hydrocele definitely in the region of the subcutaneous inguinal ring rather 
than over the femoral ring. It was also impossible to distinguish, with com- 
plete certainty, small hydroceles from intrinsic tumors of the round ligament, 
such as fibromata and lipomata. 

A clinical diagnosis of hydrocele of the canal of Nuck presents no par- 
ticular difficulty when the hydrocele is not associated with hernia or when it 
is large enough to permit transillumination, careful palpation, and the proper 
determination of its position in relation to the femoral and subcutaneous in- 
guinal rings. In addition, the history of a nontender, irreducible tumor which 
is slowly increasing in size would make the diagnosis virtually certain. How- 
ever, smaller hydroceles, particularly those in association with hernia and 
those in obese patients, probabh’’ cannot be differentiated from other tumors 
in the inguinal and femoral regions. 
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Data on seventeen cases . — Seventeen cases of hydrocele of the canal of 
Nuck proved at operation have been encountered at the Mayo Clinic. Al- 
though the condition undoubtedlj'- has escaped diagnosis in a few cases, the 
finding of so few cases of sufficient importance to treat, would indicate the 
rarit}”^ of the condition. The oldest patient in the series was 51 and the 
youngest, 28 years. The average age at the time of operation was 37. None 
of the hydroceles had been noted during childhood and the earliest age at 
which any patient noticed symptoms was 20. Eleven patients had noted tumor 
in the inguinal region, and the tumor of four others was found on physical 
examination. The average duration of symptoms was 19 months. The 
longest time that a mass had been noticed was 1 6 years ; the shortest, two 
weeks. The duration of the mass, as noticed by the patient, had no relation 
to its size. Thus the patient who had had the tumor for 16 years had an 
hydrocele the size of a plum (about 5 cm. in diameter) which had not in- 
creased perceptibly in size throughout this time. The largest hydrocele had 
been noted for 30 months and, during this time, had slowly increased in size. 
Only one of the 17 patients complained of spontaneous pain and tenderness, 
while one patient found that wearing a truss caused pain. 

For the most part the cysts were small, averaging about 2 to 3 cm. in 
diameter and their location was such that, in the majority of cases, a diagnosis 
of inguinal hernia was made. In the ii cases in which the diagnosis of in- 
guinal hernia was made before operation, an impulse on coughing was thought 
to have been present, and in all but two the mass was thought to be at least 
partially reducible. In two cases a diagnosis of femoral hernia was made 
before operation ; only two cases were correctly diagnosed preoperatively ; in 
two cases in which the hydrocele was almost entirely within the abdomen, no 
preoperative diagnosis was made, the patients having been operated upon for 
some unrelated condition. In both cases in which a correct preoperative diag- 
nosis was made, the hydroceles were large, extended into the vulva and could 
be transilluminated. 

The frequent association of inguinal herniae with hydroceles in the female 
has been stressed b)^ several authors previously (Coley, Johnson,” and others). 
This fact was of considerable importance in the past, when the standard treat- 
ment for the hydrocele was the injection of some irritant, usually tincture 
of iodine, into the sac after aspiration of the contents. In our series, seven 
of the 17 patients had an associated inguinal hernia. In one case, the hydrocele 
may have occurred in the hernial sac, but in the others both hydrocele and 
hernia were present. This definite association of hernia with hydrocele in 
more than one-third of this series of cases, seems to be of considerable im- 
portance if any but operative methods are chosen for treatment. 

Two of the hydroceles in this series were of the hour-glass type with 
the larger loculus located within the abdomen. In one of these cases a ques- 
tionable preoperative diagnosis of femoral hernia was made, while in the 
other inguinal hernia was thought to have been present. In both cases, rather 
large extraperitoneal cysts were found, without free communication with the 
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peritoneal cavity. In neither case was the presence of an intra-ahdominal 
portion of the hydrocele diagnosed before operation. In one case, operative 
intervention was performed for the supposed inguinal hernia and in the other 
for leiomyomata of the uterus. 

Eight hydrocele sacs of the canal of Nuck were available for microscopic 
study. Sections from various parts of the walls were made on the freezing 
microtome and stained with hematoxylin and eosin. In all cases, the hydro- 
celes were lined with a single layer of flattened cells, indistinguishable from 
the lining cells of the peritoneum. The remainder of the wall was composed 
of fibrous tissue which was most dense immediately beneath the free surface. 
The walls varied considerably in thickness and, in the thicker portions, were 
surprisingly vascular. In two of the smaller cysts with thick walls, bundles 
of smooth muscle cells independent of the blood vessels were found. The 
presence of these cells probably can be explained on the basis of the round 
ligaments, blending into the walls of the hydrocele in this region. In none 
of the eight cases studied, could the tissue in the lining be interpreted to be 
cuboidal or columnar epithelium. 

Because of the few cases recently reported, a summary of our 17 cases 
is included (Table I), 


Table I 


SUMMARY OF DATA ON I? CASES OF HYDROCELE OF THE CANAL OF NUCK 


Case 

Age 

Duration 

Size 

Side 

Hernia 

Remarks 

I 

44 yrs. 

2/3 yr. 

3x7 cm. 

R. 

None 

Impulse on coughing, reducible 
mass 

3 

41 yrs. 

S/6 yr. 

Lemon-size; inguinal 
region. Large cyst 
in iliac fossa 

R. 

None 

Impulse on coughing, reducible 
mass; hour-glass type of hy- 
drocele 

3 

46 yrs. 

6 wks. 

2x3 cm. 

L. 

None 

Extended into labia 

4 

31 yrs. 

* 

Large cyst 

R. 

None 

Chiefly intra-abdominal hour- 
glass type 

s 

35 yrs. 

1/6 yr. 

2}^ cm. 

L. 

L. inguinal 

Firm; movable in inguinal canal 

6 

37 yrs. 

S yrs. 

Small 

R. 

R. inguinal 

Impulse on coughing, reducible 
mass 

7 

SI yrs. 

H yr. 

Hickory nut 

L. 

None 

Pain extending down left leg. 
worse with menses 

8 

28 yrs. 

* 

? 

L. 

L. inguinal 

Diagnosis made at operation 

0 

47 yrs. 

* 

? 

R. 

None 

Diagnosis made at operation; hy- 
drocele drained from inside of 
abdomen 

10 

36 yrs. 

16 yrs. 

Plum-size 

L. 

L. inguinal 

Truss caused pain 

II 

30 yrs. 

* 

? 

R. 

R. inguinal 

Hydrocele of hernial sac 

12 

40 yrs. 

2 wks. 

5x3x3 cm. 

L. 

L. inguinal 

Reducible mass; impulse on 
coughing 

13 

37 yrs. 


Small 

L. 

None 

Impulse on coughing; sudden 
onset of pain; tenderness; mass 
became irreducible 

14 

39 yrs. 

6 wks. 

Egg-size 

L. 

None 

Reducible mass; impulse on 
coughing; multilocular hydro- 
cele 

IS 

37 yrs. 

* 

> 

R. 

None 


l6 

4S yrs. 

7 yrs. 

Contained 6 cc. of 
fluid 

L. 

Bilateral; 

inguinal 

Left hernia irreducible 

17 

42 yrs. 

2 14 yrs. 

12x9x3 cm. 

L. 

None 

Extended into labia; many in- 
complete septa in hydrocele 


* Hydrocele found on physical examination or at operation. 
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SUMMARY AND CONCLUSIONS 

The question of the incidence of hydrocele of the canal of Nuck cannot 
be answered. The small number of reported cases together with the rarity 
of the diagnosis at the Mayo Clinic is at variance with some previous reports. 
The diagnosis presents much difficult}', particularly when the hydrocele is 
confined to the inguinal canal and is too small or is so placed that adequate 
palpation and transillumination cannot be employed. The finding of an im- 
pulse on coughing and the apparent reducibility of the mass cannot be relied on 
to distinguish hernia from hydrocele in the female. Hernia was associated 
with hydrocele in seven of the 17 cases in our series. The most important 
differential diagnostic procedure to distinguish hernia from hydrocele is 
transillumination. The wall of the hydrocele is made up chiefly of fibrous 
tissue with a single layer of flattened cells on the inner surface. Smooth 
muscle may be present in the wall but its finding is not constant. 
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BRIEF COMMUNICATIONS AND 
CASE REPORTS 

PARTIAL GASTRIC RESECTION FOR CARCINOMA* 

TWO CASE REPORTS OF FIVE-YEAR SURVIVALS 

Frank Glenn, M.D. 

New York. N. Y, 

FROM TIIR DEPARTMENT OF SORCERY OF THE NEW YORK HOSPITAL AND CORNELL DNIVERSITY MEDICAL COLLEOE, 

NEIV YORK, N. Y. 

I WISH to briefly present two patients whom I have treated surgically for 
gastric carcinoma. The first is that of a man of carcinoma age whose symp- 
toms should have led to a much earlier diagnosis. He was treated by several 
physicians over a period of 15 months, and was undiagnosed until he was 
observed to have a prominent epigastric tumor. 

The second case was a much younger individual who, for ten years had 
been under care for a peptic ulcer and who, it is believed, was properly diag- 
nosed within a few weeks of the development of a gastric carcinoma. This 
early diagnosis, which is so highly desirable in the treatment of gastric car- 
cinoma, was the result of frequent and careful examination. 

case reports 

Case I. — New York Hospital, No. 47644; J. P. C., male, age 50, was admitted, 
December ii, 1933, because of indigestion. His symptoms dated back 15 months when 
he first experienced severe and intractable diarrhea. This persisted for three months 
and then diminished. It was followed by a six months’ period of transient nausea and 
later occasional vomiting. Six months prior to admission the patient began to vomit 
almost all the food he ingested. He then became constipated. Roentgenologic examina- 
tion at that time was said to have been negative. However, because of his symptoms 
he was told by several physicians that he had a variety of lesions. He was directed, 
by a friend, to an “Indian” doctor who prescribed a mixture of herbs which relieved the 
constipation. For two months prior to admission, the patient was able to retain only* 
liquids, he was constantly nauseated, and had a sense of fullness in the epigastrium. 
From the onset of his symptoms until the patient entered the hospital he had lost between 
30 and 33 pounds in weight. 

Physical Examination revealed a well-developed but somewhat emaciated individual. 
The mucous membranes and skin were pale. There was no palpable Virchow’s node, and 
the chest examination was negative. A definite arteriosclerosis was present. Blood 
pressure 104/74. The abdomen was scaphoid and the superficial veins were prominent. 
Just above, and to the right of the umbilicus there was a firm, hard, rounded mass, ap- 
proximately 15 cm. in diameter, which seemed to be connected with a dilated, palpable 
stomach lying above and to the left of it. The mass was movable and could, be dislocated 
in an orbit of about 20 cm. The liver and spleen were not palpable. Rectal examination 
was negative, 

* Presented before the New York Surgical Society, November 8, 1939. Submitted for 
publication January 10, 1940. 
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Laboratory Data . — R B. C. 4.200,000; Hb. 88 per cent; W. B. C. 11,200. Differential, 
normal. Urine, negative. Stool examination, repeatedlj" 4+ for occult blood. Blood 
Wassermann negative. Gastric analysis : material aspirated was foul-smelling, containing 
necrotic tissue and blood clots. No free acid was demonstrable. Roentgenologic examina- 
tion revealed a large, dilated stomach with an obstructive type of peristalsis. There was 
a huge filling defect with a moth-eaten appearance involving the distal one-third of the 
stomach (Fig. i A). A six-hour examination showed practically complete retention. 
A 24-hour examination revealed a 75 per cent retention of barium. Doctor Weintraub’s 
impression was carcinoma of the pyloric end of the stomach. A chest roentgenogram 
showed no evidence of metastasis. 



A B 

Fig I — Case 1. (A) Roentgenogram taken preoperatively, November 20, 1933. 
(B) Roentgenogmm taken October 30, 1939. 


Operation . — December 14, 1933: Ethylene anesthesia. A tumor was found, which 
measured approximately 12 x 20 cm., involving the distal one-third of the stomach, begin- 
ning along the lesser curvature and extending both anteriorly and posteriorly. There 
were a few enlarged lymph nodes in the mesentery along the lesser curvature. There 
were no evidences of metastases in the liver, and no free fluid in the abdomen. Between 
one-third and one-half of the distal portion of the stomach was removed; a Billroth II 
type of resection being performed. The patient’s postoperative course was entirely un- 
eventful. 

Pathologic E.vamination. — Gross: A segment of the stomach showed a large cauli- 
flower mass arising from its lesser curvature. This measured 14 cm. in diameter and 
projected about 3 cm. above the level of the mucosa. It was composed of papillary, 
injected, soft masses covered by a yellowish, mucoid secretion. There was a margin 
of about 3 cm. of normal gastric wall at the cardiac and pyloric portions of the stomach 
beyond the lesion. There were several large, firm lymph nodes along the lesser curvature. 
Sections of six of these were taken for microscopic examination. The serous layer of 
the stomach was smooth and slightly roughened in places, but there was no apparent 
penetration of the growth into its substance. 

Microscopic . — Sections through the tumor showed a profuse growth of neoplastic 
glandular tissue that extended outward from the mucosa. A very thin connective tissue 
framework supported large tubular structures made up of columnar epithelium with 
basally situated nuclei and a clear, unstained cytoplasm. Considerable mucoid material 
lay in the lumina of these. The growth did not quite extend through the muscular 
layers. Considerable tissue reaction was evidenced by large numbers of lymphocytes 
and plasma cells in the submucosa. Sections of six of the regional lymph nodes showed 
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edema and increase in the retothelial elements, but no evidence of cells of a malignant 
neoplastic type. Sections through the marginal stomach wall immediately adjacent to 
the tumor showed considerable inflammation, but no evidence of tumor invasion. 

The postoperative course of the patient was uncomplicated, other than for a definite, 
slowly progressive cerebral arteriosclerosis. The patient has been observed at six-month 
intervals in the Surgical Follow-Up Department. He has increased in weight from 
102 to 133 pounds. The last gastro-intestinal series was made October 30, 1939, and 
was reported by Doctor Weintraub as revealing a small stomach with a Billroth II 
operation. The stoma was well placed and functioned normally (Fig. i B). There was 
no evidence of recurrence. 

This is an example of a patient of carcinoma age who came to the hospital 
with a history of gastro-intestinal symptoms of 1 5 months’ duration, which is, 
in retrospect, almost pathognomonic of carcinoma of the stomach. A partial 
gastric resection for a palpable tumor was performed. Now, almost six years 
after operation, he exhibits no evidence of metastases. 

Case 2. — New York Hospital, No. 2585 ; E. P., female, age 37, was admitted to the 
New York Hospital complaining of epigastric pain. Her history, extending back for 
ten years, was compatible with duodenal ulcer. She had been seen in 1932 in the Medical 
Clinic and was found to have epigastric tenderness and roentgenolographic evidence of a 
duodenal ulcer. She improved on a dietetic ulcer regimen, alkalies and belladonna; 
sometime later a gastro-intestinal series was reported as being negative. One year prior 
to admission, the patient had a recurrence of all her symptoms and roentgenologic exam- 
ination revealed a prepyloric ulcer with a crater (Fig. 2 A). A gastric analysis showed 
free acid 44; total 60. On rigid treatment she improved, until one month before admis- 
sion when her symptoms reappeared, and could not be controlled by medical treatment. 
For a month prior to admission she had vomited practically once a day. No bloody or 
coffee-ground material was observed in the vomitus. She had lost about 20 pounds in 
weight. 

Physical Examiitatioii revealed a thin young woman who showed some evidence of 
recent loss of weight. The skin and mucous membranes were pale ; the lungs clear ; 
blood pressure 140/92. There ivas slight tenderness in the epigastrium. The remainder 
of the examination was negative. 

Laboratory Data. — R. B. C. 4,400,000; Hb. 80 per cent; W. B. C. 7,900. Differential, 
normal. Urine, negative. Wassermann, negative. Gastric analysis showed a total acidity 
of 20, free acidity of 4. Stools, 4-{- for occult blood. Roentgenologic examination of 
the stomach showed an irregular narrowing of the pyloric end of the stomach and a 
gastric ulcer, with a crater. The findings w'ere interpreted by Doctor Weintraub as 
those of a carcinoma of the pyloric portion of the stomach. 

Operation. — November 23, 1934; An indurated, crater-like ulcer, 2.5 cm. in diameter 
and 2.0 cm. deep, was found on the posterior wall of the prepyloric region of the stomach. 
The regional lymph nodes were not apparentb’ involved. In addition, there was scarring, 
suggesting a healed duodenal ulcer. .A. Billroth H type of resection was performed, re- 
moving one-third of the distal portion of the stomach. The patient’s postoperative course 
was uneventful. 

Pathologic E.ramimtion. — Gross: The specimen consisted of the distal portion of 
the stomach. On the posterior aspect of the lesser curvature there was a deep, crater- 
like ulcer measuring 2.5 cm. in diameter and 2.0 cm. deep. It had a firm, irregular edge 
with a grayish, dirty coating over the ulcerated surface. At one point in the base of 
the ulcer, the stomach wall was only 2 Aim. in thickness. There w^as some puckering 
and induration externally around the area of the lesion. The remainder of the mucosa 
• appeared normal. There were no enlarged lymph nodes accompanying the specimen. 

ilficro^co/)i'c.— Sections from the gastric lesion show-ed the ulcer to be covered by a 
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degenerated fibrinopurulent exudate. Beneath this area there was a dense connective 
tissue with a scattered infiltration of lymphocytes, plasma cells and eosinophils. Through- 
out this region there were many small groups of large, irregular cells which were rather 
hyperchromatic, had a large, oval nucleus, prominent nucleolus and frequent mitotic 
figures. These cells were arranged in small gland-like structures or in groups or cords 
of two or three. Some normal mucosa was shown on the edge of the section, but this 
region, likewise, was infiltrated in the deep tissue by cells of similar appearance to those 
described above. 



A B 

Fig 2 — Case 2 (A) Roentgenogram taken preoperativelj. November 21, 1934. 
(B) Roentgenogram taken October 30, 1939 


Postoperatively the patient has been symptom-free. A gastro-intestinal series, Octo- 
ber 30, 1939, showed a stomach with the Billroth II operation (Fig. 2 B). Doctor Wein- 
traub reports: “Stoma of the gastro-enterostomy is well placed and functioning normally. 
There is no evidence of metastasis or recurrence.” 

This is an example of a patient with a liistory of ulcer of ten years’ dura- 
tion. A duodenal ulcer was diagnosed, and apparently relieved by treatment. 
There followed a gastric ulcer which failed to respond to treatment and was 
proven to be a carcinoma. Five years after operation she shows no evidence of 
metastases. 

Discussion. — Dr. George T. Pack (New York) said that his interest in 
these two case reports by Doctor Glenn has to do with certain factors in 
prognosis which they illustrate quite well. Both patients are to be congratu- 
lated not only because they came under Doctor Glenn’s capable care and 
survived partial gastrectomy for cancer but, of equal importance, because of 
the type of cancer which they had, representing the two most favorable varie- 
ties or gross anatomic types of cancer of the stomach. In the first, it was a 
bulky, papillar}! exophytic tumor growing into the lumen and, although in- 
vading the wall, not metastasizing to regional nodes — a tumor which belies 
its inilk by a relative!}" slow course and attended by a good prognosis. On 
microscopic section, it is apparent that it is of low grade malignancy — Grade 
I. or Grade 2. The second tumor was an instance of cancer developing on an 
ulcer in a patient who, until the last few months, at least, had hyperacidity. 
This patient, also, was without regional metastasis to tlie nodes. Of course, 
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these two patients represent successful results of surgery. If one is to be able 
to present cured patients five years after detection or diagnosis of the cancer 
is made, a radical procedure such as gastrectomy must be employed. 

Palliative operations for gastric cancer are never successful enough to 
permit the surgeon to present bis patients five years after operation, if be 
employs such procedures as jejunostomy, gastrostomy, simple exploration 
alone, or plus radiation. The longest duration of life after jejunostomy, in a 
survey recently made by Doctor Pack, is six months; after gastrostomy i6 
months; after simple exploration, plus interstitial radium, 14 months. 

One can rest assured that if Doctor Glenn’s hospital is comparative to 
other hospitals in the country, that, at the end of five years, the very best 
figures will be only 4.5 per cent cures of the total numbers of patients with 
gastric cancer seen. In other words, for the two patients shown to-night, it 
may be assumed that there have been 50 who applied to the institution, in the 
same period, who have died of the disease. His two cases represent the suc- 
cessful end-results in those 50 patients. The statistics collected by Doctors 
Livingstone and Pack, to which Doctor Pack referred, were collected from 
the time of Billroth’s original report down to January, 1939, representing 
more than 2,000 references to the world literature. 

Of 100 patients coming to the hospital with cancer of the stomach, and 
seeking cure, 40-80 per cent are immediate!}' incurable, because, at the time 
they come, they are inoperable. They are not even suitable for celiotomy, 
even for exploration, or for gastro-enterostomy. The operability rate, there- 
fore, varies from 60 to 20 per cent. Only about 50 out of 100, in the very 
best hospitals, are suitable to have the abdomen opened. Forty to 60 per cent 
of these remaining patients are lost as soon as the abdomen is opened, because 
only palliative operations are found to be possible. Therefore, we have left 
only a small percentage which, in the average accredited hospital, is only 25 
per cent of the 100 patients coming in with gastric cancer. Only one out of 
four can have a resection — ^let alone five-year survival. Of those who have 
the gastric cancer removed, a certain percentage die of the operation, this 
operative mortality varying from 10 to 60 per cent. The operative mortality 
is high in some of our best hospitals. If we subtract the operative mortality, 
the balance represents where cure can begin; this is only 15 or 20 of the 
original 100 who came in. Following through, then, for the three-, five- and 
ten-year periods, which are called definitive cures or survival without recur- 
rence, two-thirds are dead in three years, three-fourths in five years, and 
four-fifths by ten years, and, in the end, very few are left. Doctor Glenn’s 
two patients fall within the group of patients with cancer of the stomach, 
technically resectable, without metastasis to the lymph nodes, in which 
Balfour showed 52 per cent survival at the end of five years. 

Dr. J. Williaj^i Hinton (New York) felt that Doctor Pack was rather 
optimistic, and based his opinion on the fact that, recently, when reviewing 
over 444 cases of cancer of the stomach, admitted to Bellevue Hospital in 20 
years, he had noted two amazing findings. One was that operability does not 
vary with duration of symptoms. In other words, patients with cancer of the 
stomach, with symptoms of one month’s duration, have no better chance than 
those with symptoms existing for one year. That, of course, goes back to 
the question of degree of rapidity of growth of cancer. The other discovery 
was that the true incidence of resectability of cancer of the stomach is far 
lower than is generally appreciated. For the physician who sends one favor- 
able case to a special clinic, he has one or two he never sends to anyone and 
these cases are never reported. Of the 444 cases admitted to Bellevue in 20 
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years, approximately 5.5 per cent were resectable. Two-thirds of those seen 
were inoperable and, of these, 50 per cent died while on the medical ward 
within a very short period of time after admission. 

Dr. Sigmund Mage (New York) summarized the experience to date with 
radical surgery of carcinoma of the stomach at Mt. Sinai Hospital, and said 
that it bore out, almost exactly, the statistics presented by Doctor Pack. Only 
40 per cent of the cases come to exploration, and only 35 per cent of those 
explored are found to he resectable. Cases have been followed at Mt. Sinai 
Hospital since 1922. One hundred thirty-nine resections were performed 
between 1922 and 1934, inclusive, the period during which there may have 
been a five-year, or longer, survival. Fifty-three deaths occurred in the 139 
radical resections, or an operative mortality of 26 per cent. There were 86 
operative survivals. Seventy-nine of these patients have been followed ; seven 
were lost to follow-up. Sixty-five of the 79 died from recurrence of their 
disease; 61 died within five years. Four lived beyond the five-year period; 
as follows : One for 79 months ; one for 87 months ; one for 108 months ; and 
one for 13 years. Three of these latter four cases are known to have died 
from recurrent carcinoma. Fourteen cases have been followed five years or 
longer, and of these, 12 remain under observation. Two were lost sight of 
within the past two years, one having been alive for five years and the other 
for nine years after operation. At present, one patient is alive 17 years after 
operation ; one, 15 years ; one, 14 years ; three, ten years ; two, nine years ; one, 
seven years ; and three, five years after operation. The patient living 17 years, 
and two of those living ten years after operation had nodular involvement. 
This group of five-year, or longer, survivals actually represents 17 per cent of 
the cases who survived radical resection. 

As Doctor Pack has brought out, the experience at Mt. Sinai Hospital 
indicates that of every 100 patients entering Mt. Sinai Hospital to-day with 
carcinoma of the stomach, 60 will be found to he hopelessly inoperable; 40 
will come to operation, and of these 26 will be found to be inoperable and 14 
resectable. Of the 14 resectable cases, four will die as a result of the opera- 
tion. Of the ten survivors, eight Avill be dead before five years, leaving just 
two patients of the original 100 with the prospect of living five years or longer. 
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GUNSHOT WOUND THROUGH THE ABDOMINAL AORTA 

CASE BEPORT 

Borris a. Kobnbeith, M.D. 

New York, N. Y. 

FROM THE SOBOICAE SERVICE OF DR. FRANK 3. MC QOWAN, GODVERNEDR HOSPITAE, NEW YORK, N. T. 

Report of the appended case seems worthy of record because the patient 
was still alive nine days after he sustained an apparently fatal wound. 

Case Report. — Hosp. No. 41826: J. R., white, male, age 39, was admitted to the 
Gouverneur Hospital, August 12, 1939, with a history of having been shot, ten minutes 
previously, while bending over and facing his assailant. 

Physical Examination . — The patient was pale, and in moderate shock. Blood pressure 
100/65; the pulse ranged between 130 and 140. The wound of entry was found just 
to the right of the xiphoid cartilage. There was no wound of exit. The entire upper 
abdomen was held involuntarily rigid. There was no obliteration of liver dulness, and 
there was no evidence of any intrathoracic injury. The trachea was in the midline. The 
heart was not shifted. There was no change in the breath sounds. A roentgenogram 
of the abdomen showed the shadow of the bullet in the region of the second lujnbar 
vertebra just to the left of the midline. 

Operation . — An intravenous infusion of 1,000 cc. of 5 per cent glucose in saline was 
administered preoperatively, and a transfusion of 1,000 cc. of blood was begun at the 
same time as the exploratory celiotomy was undertaken. The procedure was begun one 
and one-half hours after the injury had been sustained. 

Under gas-oxygen-ether anesthesia a 21-cm. right rectus muscle splitting incision 
was made. The peritoneal cavity contained about 1,000 cc. of fresh blood but no free 
air. There was active bleeding from a 4-cm. laceration in the superior surface of the 
left lobe of the liver. Another laceration, which bled freely, was present on the under 
surface of the left lobe of the liver. The further course of the bullet was found to be 
as follows ; A small hole was present in the gastrohepatic ligament ; another similar hole 
in the transverse mesocolon — after the bullet had traversed the lesser sac. When the 
great omentum and transverse colon were reflected cephalad, a small, j4-cm., subserosal 
hematoma was seen just touching the superior border of the transverse portion of the 
duodenum as it crossed the aorta. This small tear was closed by a single suture. A 
very thorough exploration of all the hollow viscera revealed no perforation (Fig. i A 
and B). It was possible to suture both lacerations in the liver and thus control the 
bleeding. A Penrose drain and one strip of packing were placed to the under surface of 
the liver. The abdomen was closed in layers. Time of operation was one and one-half 
hours. 

Postoperative Course . — ^The immediate postoperative condition was good. The pulse 
became reduced to no per minute, and the blood pressure rose to 134/90. Glucose and 
saline intravenously and additional transfusions were administered during the succeeding 
days. The temperature ranged between 100” to 102° F. Colonic irrigations controlled 
the abdominal distention, and a Levin tube was emploj'ed repeatedly to relieve gastric 
retention. 

On the fourth postoperative day, he developed a moderate jaundice. Bile was present 
in the urine. On the fifth postoperative day signs of pulmonary congestion began to 
appear in both lower lobes. After his general condition had been relatively good for 
six postoperative days the patient bega n to lose ground, and died on the ninth day. 

Submitted for publication November 27, 1939. 
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Autopsy. — Path. No. 4734 (Medical Exaitiiner) : Dr. B. M. Vance: The sclerae and 
the skin were jaundiced. The bullet wound of entrance measured 4 Mm. in diameter, 
with a rather slight zone of abrasion around it. It was located practicallj' in the mid- 
line just below the xiphoid cartilage. The bullet passed through the left lobe of the liver 
at about the middle of its superior surface, and coursed backward before emerging. The 
bullet holes of entrance and exit had been sutured. There were a number of traumatic 
infarcts present about the bullet opening. The bullet then passed downward and back- 
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Fic. I. — A and B: Diagrams in sagittal and longitudinal section showing the path of the bullet: 
Skin at xiphoid cartilage, rectus abdominis, fascia and muscle, parietal peritoneum, superior surface 
of the liver, left lobe of the liver, gastrohepatic ligament, the lesser sac, transverse mesocolon, superior 
border of transverse portion of the duodenum, abdominal aorta, and the body of the second lumbar 
vertebra. (Diagrams from Cunningham’s Text-Book of Anatomy, Revised 4fh Ed., p. 1235 and 1239, 
1916. William Wood and Co., Baltimore.) 

ward causing “binocular” openings in the abdominal aorta on its left side. These open- 
ings were stellate in shape, and were placed side by side in the same transverse plane 
about 15 Mm. apart. The lacerations measured 15 Mm. in length and 6 Mm. trans- 
versely. The bullet was recovered from the body of the second lumbar vertebra im- 
mediately behind the openings described above. The bullet was a .22 caliber, lead one 
(Fig. 2 A and B). There was a suture coapting a small rent located at the third 
portion of the duodenum near the jejunum. Except for local reaction about the opera- 
tive site there was no evidence of peritonitis. Both lungs showed marked edema and 
hypostatic bronchopneumonia. Pathologic Diagnosis; Bullet wound of abdomen, liver, 
aorta and second lumbar vertebra ; h3'postatic bronchopneumonia. 

Discussion . — In both civil life and during war, gunshot injuries of the 
aorta have, apparenth', been uncommon. The extensive reports of the last war 
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do not cite any cases which came to operation (Wallace^). A search of the 
literature yielded only two cases that are pertinent. Brentano- reports the 
case of an infantryman who lived for 70 days after a binocular gunshot 
wound through the abdominal aorta near the renal arteries. The soldier, 
injured during a battle in the Russo-Japanese war, died because of a perito- 



Fig. 2 . — A and B: Photograph of gross specimen and descriptive drawing of the segment of aorta 
in the region of the first and second lumbar vertebrae. (A) .22 caliber lead bullet. (B) Gunshot 
lacerations of the aorta. (C) Superior mesenteric artery. (D) and (E) Renal arteries. 


nitis and an infected hematoma in the right lumbar gutter. At a postmortem 
examination the perforations in the aorta were discovered. A photograi:)h of 
these perforations is very similar to those shown in Fig 2 A and B of the case 
herewith reported. The hematoma originated from a laceration of the liver 
caused by the bullet passing through it. There was no thrombus in the aorta 
nor any evident bleeding about the site of the perforation in it. Fibrin blocked 
the efflux of any blood from the vessel. There was no sign of aneurysm forma- 
tion at the end of 70 days, although Brentano states that he had seen aneurysm 
formation much earlier resulting from tangential injuries of smaller vessels. 

The fact that a through-and-through injury of the aorta tends to close 
over, is illustrated by the remarkable case of Edmundson.^ An African native 
walked into the hospital with a “pulsating” arrow protruding from his anterior 
chest wall. He had been shot at close range, 13 hours previously. The patient 
died on the operating table when the point of the arrow was withdrawn from 
the ascending portion of the aorta. The point of the arrow had transfixed 
the vessel, but caused no hemorrhage until the attempt at removal was made. 

The case reported herewith and the two cited above illustrate that injuries 
of the aorta with preservation of continuity of the vessel may repair them- 
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selves and are not necessarily fatal. However, when a large vessel is injured 
it is generally accompanied bj' such extensive damage to intervening soft parts 
in transit that the patient either dies immediately or very soon afterward, as a 
result of the complicating injuries. 

In the present instance, there was no peritonitis or injury to any hollow 
viscus. The patient died of a complicating hypostatic bronchopneumonia. 
This pulmonary complication may be attributed to the length of time the ex- 
ploratory celiotomy consumed, and to the initial shock that the patient suffered. 
The initial shock, however, may have saved his life for the time being. 

The perforation of the aorta in two of the three cases here cited must be 
classified as “lesions overlooked” since they were not discovered until the 
postmortem examination. However, according to one series of 164 cases of 
perforating wounds of the abdomen, reported by McGowan,"* the lesions over- 
looked. constituted nine per cent, or 1 5 cases. A thorough exploratory celiot- 
omy is thus apparently of greater importance than speed in completing the 
operative procedure. 

Summary. — ( i) A case of bullet wound of tbe abdomen involving the 
left lobe of the liver and the abdominal aorta is reported. 

(2) The patient lived for nine days, and died of a complicating hypostatic 
bronchopneumonia. 

(3) Two additional cases are cited from the literature. 
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is under gas-tight, leak-proof seal. Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implantation 
are available to you exclusively through us. Inquire and order by 
mail, or preferably by telegraph, reversing charges. 


THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone MO 4-6455 NEW YORK, N. Y. 
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!\mericdii-Mdde Woven Catheters 
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■ American- materials are used exclusively in the con- 
strixction ’of the, A.C.M.I; woven ureteral catheters. 
Nylon.'the new Du Pont product, was selected for the 
•, woven' fpundatiph 'as its properties are ideally suited 
to.'lhis. ' purpose. Nylon , possesses great tensile 
strengtli, unusual elasticity and, furthermore, it is 
impervious .-.to' water -and moisture. The base, or 
• foundation, is a smoothly and tightly woven tube 
' made' up continuous threads of Nylon. Cath- 
eters, are inherently fragile instruments, the weakest 
portion being adjacent tb the eyes. To overcome this 
; inherent , weakne^ our engineers developed an in- 
genious machine for weaving, the eyes,^ 

•The coating of the A.C.M.L catheter is not an ordi- 
nary varriish. It is a special resin, the result of our 
own resemch, and’ made in its entirety, in our own 
plant. It is particularly . leMstant to the varying con- 
ditions to which a catheter is normally subjected. The 
woven catheter is completely permeated with tins 
resin and then subjected to baking in electric ovens, 
which results in a firm tube, smoothly finished inside 
and put. The baked-in resin pennits indefinite boiling 
or; autoclaving of the . catheter. 


y .twenty minutes ,of boiling or autoclaving at 2S0'^F. is 
one's personal preference for complete sterilization, they , 
may be given this treatment repeatedly. The surface will 
not become sticky and the catheter will not lose its original 
rigidity at room temperature. 


Acid-Phoo^... 


A.C.M.L Woven Catheters are not adversely affected by 
alcohol or body acids. . . 


Uncneaijed 


We respectfully request the 
support of the profession -in 
giving this product a thorough . ■ 
frial. This request is based 
on the belief that the, .user 
will; be benefited by lower ' 
costs arid greater satisfaction. , 


The inside of the catheter is smoothly finished which is an 
■ important contributing factor to r&pid and increased drainage. 

,THe catheter walls maintain a .constant lumen and there 
is ho possibility of a decrease of inside diameter due to 
swelling of wall structure with consequent lessening of 
drainage capacity. ’ ' . 

Write iof Literature or see Your Dealer 
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THE OIS ORDER CHAKCETB 


HE OLD ORDER does indeed yield 
place to new and more advanced 
ideas — in therapeutics as well as 
in other fields of human endeavor. Thirty 
years ago, when Pantopon was a newcomer 
— and a bold one, too, to challenge the 
position of morphine sulfate — itwas greeted 
with a natural, healthy skepticism. But 
physicians in ever increasing numbers have 
been convinced of the superiority of Pan- 
topon — have been convinced that some 
of the untoward by effects, so noticeable 
when morphine is used, are appreciably re- 
duced by virtue of the pharmacologically 


Sketch depicting one phase of medical practice in the middle 
of the nineteenth century. After a woodcut by A. R, ITaud. 

balanced action of Pantopon. Today there 
is hardly a hospital in the entire country in 
which Pantopon isn’t frequently prescribed 
by leading members of the medical and 
surgical staffs. The usual dose: 3^ gr. Pan- 
topoiT in place of 3^ gr. morphine sulfate. 

HOFFMANN -LA ROCHE' • INC. 
ROCHE PARK • NUTLEY • NEW JERSEY 
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Pi* ecise Vital In Perineal ^SVorli 


The Problem — Different patients impose 
different lighting problems. Location of or- 
gans, obesity or emaciation of patient, char- 
acter of operation — all may affect the angle 
of the incision. Yet, light must be projected 
to the bottom and uniformly along the sides 
of eA-^ery incision. The path your scalpel is 
to take must be adequately illuminated. 


The Solution — A Castle Operating Light. 
Not only can it be pre-adjusted to a basic 
position, anywhere Avithin a 7-foot circle, but, 
during the operation, it can be precisely ad- 
justed — at the touch of a fingertip — to pro- 
ject the full concentration of light along the 
axis of Ausion, regardless of the angle the in- 
cision takes. 


Write for hooUcl "'Surgical Illumination” 

WILMOT CASTLE COMPANY, 1260 University Avenue, Rochester, Ncav York 
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DAVIS & GECK SUTURES 




Claustro-thermal Catgut 


POSSESSES all the qualities essential to 
proper function and is adaptable to all 
conditions and technics.Tubes may be boil- 
ed or autoclaved or treated germicidally 
for asepticization of their outer surfaces. 

This catgut offers the additional safety 
factor of Claustro-thermal* sterilization 
—an exclusive D&G process wherein heat, 
at temperatures lethal to the most resis- 


tant spores and organisms, is applied after 
the suture is hermetically sealed in its 
glass tube and thus fully protected. 

Being completely stable the suture is un- 
affected by age, climate, light or by the 
reboiling or autoclaving of unused tubes. 
Its hydroscopicity makes flexibility easily 
regulated to meet individual preferences 
or specific requirements. 


Thermo-flex Catgut 


FLEXIBILITY is the feature of this catgut 
— the maximum flexibility practical with- 
out sacrifice of other equally essential 
characteristics. Ready for use as it comes 
from the tubes, it requires no moistening 
or special preparation. 

Though of the non-boilable type, there 
is no compromise in sterility. It is steri- 
lized by heat at temperatures exceeding 


the most rigid bacteriologic requirements. 

Its moisture content is normal and there- 
fore it lacks the tendency towards pro- 
gressive deterioration in strength typical 
of water-logged catgut. It is unaffected 
by age, climate, or light. 

D&G Thermo-flex* catgut represents 
that fine balance of qualities so vital to 
correct function and utmost dependability. 


Fine-gauge Catgut 


UNPRECEDENTED in its smallness of 
diameter this material is comparable in 
size to fine silk, yet it provides the distinct 
.advantage of absorbability. Moreover, it 
may be used freely without special technics 
or sacrifice of operating time. Exception- 


al strength and resistance to absorption 
make it applicable to a wide range of pro- 
cedures, facilitating accurate apposition 
and providing prolonged retention with 
marked reduction in trauma. Available in 
both boilable and non-boilable varieties. 
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DAVIS & GECK SUTURES WITH ATRAUMATIC NEEDLES 
FOR SPECIFIC PROCEDURES 

Intestinal Thyroid Tonsil Eye Harelip 
Cleft Palate Plastic Nerve Artmy Obstetrical 
Circumcision Ureteral . Renal 

A LIST OF SIZES, LENGTHS, SUTURE-NEEDLE COMBINATIONS AND PRICES 

WILL BE SENT ON REQUEST 



*D&G Registered Trade Mark 
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Digitora contains all the active glucosides of digitalis purpurea, and 
produces the characteristic cardiac response to digitalis. It is standardized 
by the frog assay for absorbability and by the cat assay for its influence 
on the myocardium. Thus Digitora provides uniform absorbability and 
assured potency. 

As protection against deterioration resulting from absorption of moisture, 
Digitora is packed in a special amber desiccator vial. Loss of potency 
is negligible even after 18 months. 

Supplied at all prescription pharmacies in scored tablets of 1 grain (vials 
of 40) and grains (vials of 30), 0.7 and 1 cat unit respectively. 
Individual doses may be accurately measured. 
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T he effects of Avertin 
with Amylene Hydrate 
are generally manifested 
within a short period after its administra- 
tion. In a few minutes the patient usually 
becomes drowsy and shortly thereafter un- 
consciousness sets in. During this stage the 
pupils are contracted, the conjunctival and 
comeal reflexes are absent, and the muscles 
of the tongue and jaw are relaxed. 

In about twenty minutes the patient can 
be transported to the operating room where 
the supplemental anesthetic is given at in- 
tervals. In the majority of cases the total 
amount of inhalation anesthetic employed 
during the entire operation has been computed as less than half of that ordinarily 
required. When using nitrous oxide or ethylene the amount of oxygen in the 
mixture is advantageously increased, often to exceed the percentage of the 
anesthetic gas. 


Write for pamphlet on Avertin with Amylene Hy- 
drate (containing discussion of contraindications). 

Avertin with Amylene Hydrate is supplied in bottles of 25 cc. and 100 cc., 
each 1 cc. containing 1 Gm. of Avertin and 0.5 Gm. of amylene hydrate. 

AVERTIN 

Trademark Reg. U. S, Pat. Off. & Canada 
Brand oi TKIBROMETHANOL 

WITH AMYLENE HYDRATE 

CHEMICAL COMPANY, INC. 

Pharmaceuticals of merit for the physician 

NEW YORK, N. Y. WINDSOR, ONT. 
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RESEARCH THAT KEEPS 
PATTERSON SCREENS AHEAD 

KEEPS YOU AHEAD, TOO! 



O NE OF THE hardest things to understand 
about a Research man’s work is that it is 
never finished. This is especially true in X-Ray 
Screen Research. He may find the answer to one 
problem about a base chemical — but often that 
answer simply opens a whole line of new ques- 
tions which send him oif again on the trail of 
new developments. 

At work in Towanda, developing your X-Ray 
Screens and guarding their uniform quality, are 
the trained forces of the Patterson Research and 
Testing Laboratories . . . studying and improv- 
ing production machinery, guarding the purity of 
base materials, checking screen performance and 
uniformity ... in a never ending study of what 
goes on inside your cassette. 

Through this close concentration on one prob- 
lem — the development of better X-Ray Screens 
— have come such contributions to better diag- 
nosis as: — the first brilliant fluoroscopic screen; 
the first double intensifying screens; the first 


High Speed Screen; and the dependable uni- 
formity of all Patterson products. 

Today, among all the variables that must be 
considered in X-Ray work — such as voltage, 
amperage, exposure, distance, etc. — the one 
constant you can always count on is the uniform 
performance of your Patterson screens. 

And for the future, developments of the 
Patterson Research Laboratory will continue to 
contribute to the further improvement of 
X-Ray diagnosis . . . constantly pressing toward 
new horizons for developments which will 
make available better base materials and 
finished screens. 

THE PATTERSON SCREEN COMPANY 
TOWANDA, PA., U. S. A. 


Patterson . 


WORLD'S STANDARD FOR HIGHEST SCREEN QUALITY 
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Tlie etkical relationship which, exists 
among physicians has its counterpart in 
the Lilly policy of close co-operation, with 
the doctor. Distrihntion of information 
concerning Lilly Prodncts is restricted to 
the medical and allied professions. 



METYCAINE 

(Gamma -[2-methy|-piperidino]-propyl 
Benzoate Hydrochloride, Lilly) 


‘Metycaine’ is useful in nearly all surgical fields. In- 
tense and well-sustained effect follows local infiltra- 
tion or nerve block with ‘Metycaine,’ and prolonged 
anesthesia is a valuable feature of its intraspinal use. 
Ampoules ‘Metycaine,’ 1 or 2 percent, are supplied 
for infiltration anesthesia. 

Ampoules ‘Metycaine,’ 10 percent, 2 cc., and 20 
percent, 5 cc., are intended for spinal anesthesia 
and nerve block, respectively. (Must be diluted 
before using.) 

ELI LILLY AND COMPANY 

Principal Offices and Laboratories, Indianapolis, Indiana, U. S. A. 
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POST-SURGICAI PERIOD 


More easily digested than milk units vitamin G, 327 1.U. vitamin 
alone, New Improved Ovaltine D, 1.05 Gm. calcium, 0.903 Gm; 
usually overcomes the aversion phosphorus, 8.9 mg. highly avail- 

to food so frequently encoun- able iron, and 0.75 mg. copper, 

tered during the immediate post- The minerals, vitamins, and 
operative period. Its remarkable complete protein supplied by 
ease of digestion imposes no this delicious food drink aid 
undue burden upon the gastro- measurably in satisfying the in- 
intestinal tract, and its palatable creased need of these nutritional 

taste is appreciated when other essentials after surgery, thereby 

foods are returned untouched. contributing to more rapid re- 
The recommended three glass- covery. Mechanically as well as 
fuls daily, mixed with milk* ac- chemically bland, Ovaltine does 
cording to directions, provide not stimulate excessive intestinal 
2578 1.U. vitamin A, 302 1.U. vita- peristalsis, hence is especially 

min Bi, 491 Sherman-Bourquin valuable after abdominal surgery. 

*Based on avorazo reported values for milk 

NEW IMPROVED 


2 KINDS — PLAIN AND CHOCOLATE FLAVORED 
Ovaltine now comes in 2 forms — plain.and sweet chocolate flavored. 
Sen-ing for serving, they are virtually identical in nutritional value. 

• • • 

Physicians are invited to send for individual sea'ings of New Improved 
Ovaltine. The Wander Company, 360 North Michigan Avenue, Chicago, 111, 
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CRITICAL MOMENT 


Anesthesia accident! For just such critical 
moments it is advisable to have available at 
all times a supply of Suprarenalin Solution 
Armour. In conjunction M’ith artificial 
respiration it may be life saving. 

Hemorrhage, shock, asthmatic spasm, 
asphyxia, nitritoid reaction are other critical 
conditions ^vhich may call for the prompt use 
of suprarenalin. But it is important to make 
certain that the preparation upon which 
you depend in these emergencies is potent, 
efficient, standardized and pure. Behind 
Suprarenalin ARMOUR are forty-five years of 
painstaking research in the manufacture of 
endocrine preparations. Only the most select 
of our tremendous supply of fresh animal 
glands are employed and every step in the 
processing is carefully supervised and checked 
to insure a product that meets the high 


and unvarying ARMOUR LABORATORIES 
standard. 

Specify ARMOUR whenever ordering or 
prescribing mcdicinals of animal origin. 

SUPRARENALIN ARMOUR 

available in these forms: 

SUPRARENALIN SOLUTION 1:1000 

Supplied in 1 cc. ampoules and 1 or. 
rubber capped vials. 

SUPRARENALIN CRYSTALS 

Supplied in one grain vials. 
SUPRARENALIN INHALANT 1:100 Q 

Supplied in Moz* ond 1 oz. [ , 

bottles for oral inhalation. 11 • 

SUPRARENALIN OINTMENT 1:1000 I 

Supplied in collapsible tubes ■ 

with applicators. IT 

SUPRARENALIN SOLUTION 1:10,000 

1 cc. ampoules for hypodermic tt |jP 
or intravenous use. batrsy 


THE 




LABORATORIES 

CHICAGO, ILLINOIS 
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Diamond-sha-pe or Square 
Resectioa 

Strand for and 
Connell inversion suture 


Posterior 'Wavl '- 
Treons^aistric Resection 
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j , , Omentum incised. 

Stomach suture saine as lesser curvature 


\ A 
Stomach 
pierced 
and margins 
dr ulcer destroyed. 
Suture: Interrupted stitches 
reinforced with mattresses 
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Qastric Ulcer 

Absolute sterilization by heat, without impairment of tensile strength, is the daily produc- 
tion standard of Ethicon Sutures. As taken from the sterile tubes, they possess more tensile 
strength than is required to ligate the largest human blood vessel or to suture the densest 
human tissue. Ethicon Sutures are produced by exclusive procedures, from the raw material 
to the final stage of packaging and inspection in our laboratories. 

- SUTURE 
MAKERS 
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Surgical Gut Surgical Gut 
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Sutures with Dulox Needles 
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C. DeWlTT LVKBIVS CO., St. JLouis, Mo. 
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TRANSACTIONS 

OF THE 

SOUTHERN SURGICAL 
ASSOCIATION 

MEETING HELD AT HOT SPRINGS, VA. 
DECEMBER 10, 11, 12, 1940 


ADDRESS OF THE PRESIDENT 

THE STORY OE PLASTIC SURGERY* 

John Staige Davis, M.D. 

Baltimore, Md. . 

In looking about for a theme, which had not been considered in any 
Presidential Address in the more than half century of the life of this Associa- 
tion, I have chosen the story of plastic surgery. 

In the limited time at my disposal, and because of the immensity of the 
subject, it will be impossible to even name more than a very few of those who 
have evolved the basic principles upon which modern plastic surgery is built, 
and who have set the milestones on the road, which all of us strive to follow. 
It is more than likely, also, that in the journey through the centuries which 
we are about to take, that some of the milestones themselves, rriay have been 
missed. 

As far as I can ascertain, the oldest specialty is midwifery, the next in age 
is ophthalmology, and the records seem to show that plastic surgery is 
equally as old as ophthalmology. 

From ancient times up to the seventeenth century, the care of wounds 
caused by war, which was almost as chronic a state then as in these en- 
lightened modern days, was a great incentive toward the development of 
surgery. Many of the disfigurements of noses, ears, lips, etc., caused by war 

* Presented before the Fifty-third Annual Session of the Southern Surgical Associa- 
tion, Hot Springs, Va., December ii, 1940, 
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injuries, as well as by punishments for infidelit}^ thievery and other misde- 
meanors, stimulated the evolution of methods of plastic repair. 

The history of plastic surgery through the ages is closely associated with 
operations for nasal reconstruction, and many of the principles evolved and 
general procedures employed in plastic surgery to-day, have been developed 
in this type of reconstructive work. 

Who coined the term “Plastic Surgery”? The title of Eduard Zeis’ 
(1807-1868) book, published in 1838, was Handbuch der Plastischen Chi- 
rurgie, and he says : “As far as I know I was the first to use the words 
‘plastic surgery.’ ” The vastness of the literature on plastic surgery may be 
grasped when we realize that in his second book Die Literatur und Geschichte 
der Plastischen Chirurgie, published in 1863, Zeis collected the titles of over 
2,000 articles on subjects dealing with plastic surgery, from the earliest times 
up to 1859. Since that time, during the last 80 years, many contributions 
to the subject have appeared, which, without doubt, more than equal in 
number tbe figures previously presented bj' Zeis. 

What do we mean by plastic surgery? Its science is tbe organized knowl- 
edge of the fundamental principles involved in tbe transplantation and shift- 
ting of tissues, with a clear understanding of what can be accomplished by 
this work. Its art is the application of this knowledge and the actual manipu- 
lative reconstruction. Its field extends from the top of the head to the soles 
of the feet. 

Plastic surgery is primarily that branch of general surgery which is dis- 
tinctly formative or constructive. It deals with the repair of defects and 
malformations, either congenital or acquired ; with the restoration of function 
and comfort; and incidentally with improvement of appearance, and conse- 
quent relief of certain psj'choses due to consciousness of deformity. This 
is accomplished chiefly by readjustment of tissues or by the transfer of all 
types of transplantable tissues, either from the immediate neighborhood or 
from some distant location. 

The deformities dealt with in plastic surgery, for the most part, involve 
the skin or adjacent soft parts of the entire body, but frequently the frame- 
work of bone or cartilage underlying the soft parts must also be reconstructed 
or readjusted. The treatment of large denuded surfaces, and of intractable 
wounds of all types, which require skin grafting or flap-shifting also belong 
in the field of plastic surgery. 

There is another aspect of the subject, which may be called esthetic plas- 
tic surgery, and this deals with the correction of imperfections in human pro- 
portions, both real and fancied, and has as its primary object the restoration 
of symmetry of contour and improvement of appearance. There are well- 
trained and ethical surgeons who specialize in this aspect of plastic surgery. 

The speaker illustrated his address by two groups of lantern slides : The first group 
showed the likenesses of a few of the men famous in the development of plastic surgery. 
The second group showed some of the types of cases which the plastic surgeon, in civil 
life, is called upon to treat. 
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but it must be understood that this is also the happy Imnting ground of the 
charlatan and the quack. 

From every standpoint, I believe that better results can be obtained by 
having plastic surgery a subdivision of general surgery, connected with great 
teaching hospitals, rather than have it, even if large endowments are avail- 
able, as disconnected separate units or institutes without such connections. 
This is true both from the standpoint of the care of the patient and also 
from that of instruction and research, as it is essential to have the help and 
cooperation of the various preclinical and clinical departments as well as 
the dental, medical art, and laboratory divisions. The help of all these de- 
partments is frequently sought and is invaluable. It has been my experience 
that the Division of Plastic Surgery is used by practically every clinical de- 
partment, both medical, surgical and dental at one time or another, so the 
cooperation is mutually beneficial. 

Proficiency in plastic surgery demands the same familiarity with the funda- 
mental medical sciences and the same application of surgical principles as is 
essential in any type of surgery with, in addition, a refineinent of technic, a 
sense of geometric proportions, and an artistry not commonly called for in the 
execution of most surgical therapeutic procedures. 

Strange as it may seem, even in 1940, when plastic surgery is spoken 
of, I venture to say that the majority of the medical profession immediately 
think of its esthetic aspect only and entirely forget the major reconstruction 
work by which human wrecks are restored to usefulness, both physically 
and mentally, and are enabled to again earn a living. 

Some other misconceptions about the subject are that plastic surgery is 
confined to constructive work on the face; that it consists of skin grafting 
only; that it was entirely a development of the First World War (1914- 
1918) ; and that nothing of importance had ever been previously undertaken 
in plastic and reconstructive work. Unquestionably, the World War awak- 
ened general interest in the possibilities of the subject, but few additions 
were made to the basic principles of plastic surgery, which had been estab- 
lished long before. However, the large number of cases available made it 
possible to eliminate unsound procedures and to standardize and improve 
operative measures, particularly in certain groups of facial injuries. 

It was my belief until recently that rhinoplasty and other plastic operations 
on ears, lips, etc., were described in the ancient Egyptian writings. In the 
Edwin Smith Papyrus, probably copied about 1600 b.c., injuries to the nose 
and its framework as well as wounds of the ear, upper lip and chin are 
reported, and methods of surgical treatment are given, but in the translation 
of this and other papyri and in other early records, I can find no mention 
of definite plastic procedures.* Galen suggests that the Egyptians were well- 
acquainted with plastic procedures but they did not pass on their knowledge 
to others. 

* It is estimated that the original source, from which the Edwin Smith Papyrus was 
copied, was written between 3000 and 2500 b.c. 
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As far as I can ascertain, the earliest real plastic surgery was done by 
the Hindoos, and knowledge of the methods employed by them was carried 
by students and itinerant surgeons to Egj^pt, Greece and Arabia, and sub- 
sequently to the other Mediterranean countries. 

The early Hindoo surgeons were required to undergo a long period of 
preliminary training, and the importance of a knowledge of anatomy was 
stressed. They developed great dexterity, and they excelled all other na- 
tions of their time in operative surger)^ They were especially skilled in 
skin-shifting and other phases of reconstructive work. Sushruta, who was 
the father of Hindoo surgery, wrote his original Samhita about 750-S00 
B.C., and this is based on the four sacred Vedas, which were written many 
years earlier. 

Sushruta writes in detail of an operation for the reconstruction of a lost 
nose by the advancement of a cheek-flap, and this is the oldest known de- 
scription of i-hinoplasty. He also describes plastic operations for the repair 
of lips by means of cheek flaps, and also 15 methods of repairing split or 
mutilated lobes of ears. This method of utilizing sliding flaps was called, 
many centuries later, the French method. 

Hindoo surgery began its gradual decline from tbe time of Buddha (562- 
552 to 482-472 B.C.). He and his followers gave great support to medicine, 
but all opportunity for surgical advance by animal experimentation, etc., was 
suppressed, as contacts with blood, pus and diseased tissues which were 
necessary in surgery were considered polluting. In time, the fundamental 
truths on which surgery had been based were lost and surgical practice was 
turned over to the lowest castes who were considered so unclean that thev 
could not be further contaminated by doing surgical work. 

These plastic operations in India, which the physicians did not condescend 
to perform, were delegated to certain members of the Kooma or Tilemaker 
caste, and the art was passed down from father to son. 

The writings of Hippocrates, the Great (460-370 b.c.) and Aristotle 
(384-322 B.c.) contain no reference to skin-shifting or to plastic surgery. 
However, plastic procedures were apparently well-known in Rome at the be- 
ginning of, and during the first few centuries of the Christian era. 

Aldus (Aurelius) Cornelius Celsus, who may well be called the Father 
of plastic surgery, was born in Rome about the time of the birth of Christ 
and died about a.d. 50. In the year a.d. 30, he wrote a book De Re Medica 
which is remarkable for its completeness and accurac)q and it is the oldest 
medical document after the writings of Hippocrates. In this book, in addition 
to other things, he described different plastic operations, among them the 
first operative treatment for ectropion, ptosis and entropion of the eyelids. 
He told how to repair with skin flaps from adjacent areas, mutilated ears, 
noses and lips where the loss of tissue was small. Although his knowledge 
of plastic procedures was undoubtedly derived from Hindoo sources, he 
does not mention the more extensive rhinoplastic operations performed by 
the Hindoos. He described an operation for the separation of fingers in 

644 



Volume 113 
Number 5 


STORY OF PLASTIC SURGERY 


syndactylism; and a plastic operation on the penis to cover the glans with 
skin where circumcision had been too thoroughly done. He speaks of the 
treatment of lips accidentally torn or split, but I can find no mention of the 
treatment of congenital clefts of the lip. 

The use of the ligature was described by Celsus in his seventh book, and 
was a well-known procedure in his period. 

There are a number of reasons, which point to the fact that Celsus was 
simply a Roman gentleman with an intimate knowledge of medicine and that 
he was not a practicing physician. He was ignored by the Roman practi- 
tioners of his day, and Garrison says that his name is mentioned only four 
times by medieval commentators, in spite of his outstanding contributions. 
However, with the revival of learning, his book De Re Medica was one of 
the first medical books to be printed in 1487. 

Antyllus, who lived in the first half of the second century a.d., described 
certain plastic operations, and his work is probably based on the writings 
of Celsus. 

Claudius Galen (a.d. i 31-201), greatest Greek physician after Hippoc- 
rates, was born in Pergamos, Asia Minor, and began to practice in Rome 
about A.D. 164. He was a most voluminous writer on philosophic and medical 
subjects, and his medical and surgical writings were for centuries the su- 
preme authority in medical science. There was no appeal from what he 
wrote, and this point of view ’^vas maintained until the seventeenth century. 
The infallibility of Galen’s theories and writings was first disputed by 
Leonardo da Vinci (1452-15 19), and later by Andreas Vesalius (1514- 
1564), and others. 

Galen described plastic methods for the repair of colobomata in the lips, 
ears, and alae of the nose with skin from adjacent areas, and many of his 
ideas on plastic procedures were very similar to those of Celsus, although 
Celsus was given no credit. 

Oribasius (a.d. 325-403), describes the plastic operations of Galen and 
Antyllus, and Paul of Aegina (625-690) followed Galen’s methods of treat- 
ment of nose and ear defects. 

With Hippocrates and his followers, there was no distinction between 
medicine and surgery. However, Galen said, “surgery is only a mode of 
treatment,” and in due time, following this as a lead, medicine was separated 
from surgery in about the seventh century. Avicenna (980-1037), the cele- 
brated Arabian physician, treated the surgeon himself, as an inferior being. 
On the other hand, Lanfranc of Milan and Paris, who died in 1315, and 
others insisted that medicine and surgery should not be separated, and that 
a knowledge of medicine was as necessary to a surgeon as a scalpel. How- 
ever, centuries were to pass and bitter controversies were to be waged be- 
tween surgeons and barber surgeons, and between physicians and surgeons 
before medicine and surgery were placed on the same professional and social 
level. 

Beginning with the time of St. Benedict, a.d. 525, many individuals re- 
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requiring medical and surgical treatment were taken care of in the monas- 
taries by the monks, and, in time, the principle knowledge of medicine and 
surgery was to be found in the hands of the priesthood. From the ninth 
to the thirteenth century, the Jews shared with the clergy the monopoly in 
the healing art, having obtained their knowledge from the Arabs. With 
the exception of one or two meager descriptions of operations for the repair 
of congenital clefts of the lip and a few discussions as to whether noses 
which had been cut off could be replaced and would live, plastic procedures 
were apparently forgotten during this entire period. 

In A.D. 1215, Pope Innocent III decreed that no priest, deacon or sub- 
deacon should perform any surgical procedures, which involved bloodshed, 
as it was incompatible with the divine mission. As a result, such procedures 
were turned over to barbers, hathkeepers, executioners, mountebanks, sow- 
gelders, and other individuals of low degree, much as had been done in 
India hundreds of years before. 

About the middle of the fifteenth century, there lived in Catanea, Sicily, 
a family of the name of Branca, who came into prominence when it became 
known that they were able to reconstruct noses, which had been cut off, or 
had been destroyed by disease, and that they could also repair defects in 
ears and lips by utilizing flaps from the face or forehead. 

It was also said that Branca could transplant successfully the nose of a 
slave to his master. Branca is thought to have been the first to use a flap 
from the arm to reconstruct a nose, but his son, Antoni us, perfected the 
arm-flap operation, and to him belongs the credit of developing what is 
known as the Italian method. The earliest record of their work is found 
in the Annals of the World b}’’ Peter Ranzano, Bishop of Lucerne, in 1442. 

A brief note found in a work on anatomy by Alexander Benedictus 
(1460-1525), published in Venice in 1497, describes how “a nose may be 
repaired by skilled persons by the use of an arm flap.” Other surgeons, of 
more or less repute, were impressed with this work and various allusions, 
both favorable and derogatory, to the operation are to be found in surgical 
works of the sixteenth century. 

In 1460, Heinrich von Pfolspeundt, a Bavarian army surgeon, wrote of 
the flap-froni-the-arm method used by the Brancas for rhinoplastic restora- 
tion, and this was 126 years before it was described by Tagliacozzi. He 
obtained his knowledge of the method from individuals who had seen these 
rhinoplastic operations performed. 

The use of the arm-flap in reconstructing a nose was mentioned by 
Gabriel Fallopius (1523-1562), Ambroise Pare (1510-1590), and Andreas 
Vesalius (1514-1564), but, principally, in a critical or in a skeptical vein. 

The first systematic treatise on plastic surgery ever written was pub- 
lished in 1597, by Caspar Tagliacozzi (1546-1599), the Professor of Surgery 
at Bologna. It was entitled De Curtorum Chirurgia per Insitionem, and 
was a volume of 298 pages, including 22 full page plates. In it, he described 
various plastic operations on the lips and ears, but gives special prominence 
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to his method of rhinoplasty, in which he used a pedicled-flap from the arm, 
but he makes no mention of anyone having previously performed a similar 
operation. This operation was undoubtedly based on the procedures of the 
Brancas, but is commonly called the Tagliacotian or Italian method, as the 
operation was brought to public attention and was popularized by him. His 
first rhinoplasty was performed in 1580, on Conti Brachetti di Moderna, 
and his fame soon became widespread. 

Tagliacozzi incurred the antagonism of the church, as his work was con- 
sidered sacrilegious because he attempted to improve or undo God’s handi- 
work. This religious persecution was carried on even after he had been 
buried, as his body was exhumed from consecrated ground in the Church 
of San Giovanni Battista and was buried elsewhere. All his books were 
called in by the church to be destroyed, but fortunately a number of them 
were saved and later editions published. 

After the death of Tagliacozzi, several surgeons wrote of his methods, 
but in a few years Tagliacozzi’s method was forgotten and soon became more 
of a legend than a reality, and, in the course of time, it began to be con- 
sidered an impossibility. 

Reneaulme de la Garanne (1712) tried to rehabilitate Tagliacozzi’s arm- 
flap method of rhinoplasty, and proposed sewing the fresh flap into the de- 
fect, immediately after raising it, without waiting for it to granulate as was 
done by Tagliacozzi. This same idea was again suggested by von Graefe too 
years later. 

The Indian method of rhinoplasty by means of a forehead flap was 
brought to the attention of European surgeons by a letter which was printed 
in the Gentleman’s Magazine for October, 1794. It described in detail, with 
drawings, the reconstruction, by a member of the Tilemaker caste in India, 
of a nose which had been cut off. This operation had been observed by 
two medical men, Mr. Thomas Cruso and Mr. James Findlay, of Bombay, 
and was the type which had been practiced from time immemorial in India 
by members of this caste. 

The first English surgeon to make use of this information was Joseph 
Constantine Carpue (1764-1846), of London. He successfully performed 
rhinoplasty by the Indian method in September, 1814, and again in January, 
1815, and subsequently performed other operations of the same kind. Thus 
the possibility of the restoration of lost noses was again brought to public 
attention, although not by the Italian or Tagliacotian method. 

The use of the Indian method Avas introduced into Germany by von 
Graefe, in 1816, and Dieffenbach, in 1829; into France by J. Lisfranc (1790- 
1847), in 1826; and into the United States by J. M. Warren, in 1834. Since 
that time, this type of rhinoplasty, with the forehead flap, has been performed 
many times, by many operators, and Avith many modifications. 

Tagliacozzi’s arm-flap method of rhinoplasty Avas revived by Carl Ferdi- 
nand A'. Graefe of Berlin (1/87— 1840), and he reported one successful case. 
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In 1818, he i^ublished a book called Rhinoplastic, the first monograph on 
rebuilding noses to be written since that of Tagliacozzi, in 1597 - 

Johann Friederich Dieffenbach (1792— 1847), Kdnigsberg, was a 
genius in plastic surgery, and in his work and by his writings gave a tre- 
mendous stimulus to the subject. Many of his methods and principles have 
not been improved upon and are still constantly employed. When Dief- 
fenbach visited Paris all of the hospitals were thrown open to him so that 
he could demonstrate his remarkable plastic work. 

An interesting sidelight on Dieffenbach and early newspaper publicity 
may be gathered from a paragraph in Sir Astley Cooper’s notebook, October 
8, 1834; “Prof. Dieffenbach called without an introduction to ask me to go 
to the Hopital de St. Louis with him to see him make two new noses, which 
I declined as I did not wish to be mentioned in the papers.” 

In Europe, during the first half of the nineteenth century, great strides 
were made in evolving plastic principles and in developing operative proced- 
ures. The transplantation of skin and other tissues as employed in plastic 
surgery was a development of the latter part of the century. 

Four surgeons in the United States also did pioneer work in the subject, 
and their influence on plastic surgery in this country was of great importance. 
These men were John Peter Mettauer (1787-1875) ; Joseph Pancoast (1805- 
1882); J. Mason Warren (1811-1867), and Thomas D. Mutter (1811- 
1859). I shall take the time to briefly consider their work. 

Doctor Mettauer was born in Prince Edward County, Va., and received 
his A.B. degree at Hamden-Sidney College in 1806. He then went to the 
University of Pennsylvania and obtained his M.D. degree in 1809. He was 
a diligent student, an insatiable reader, and throughout his long life kept 
himself fully informed of advances in medicine and surgery. 

At first his work was in general medicine, which included surgery, but 
his remarkable skill attracted many patients from all parts of this country, 
and soon he was able to devote his attention almost entirely to surgery. In 
1837, he organized his group of private students into a Medical Institute, 
which, in 1848, became the Medical Department of Randolph-Macon College, 
and continued so until the suspension of that school in i860. He occupied, 
at the same time, all the following Chairs during this period : Medicine and 
Surgery; Clinical Medicine and Therapeutics; Materia Medica; Midwifery 
and Medical Jurisprudence. Mettauer was quite eccentric and always wore 
an enormous stovepipe hat, which he seldom took off. He left directions that 
he was to be buried in it, and it took an eight-foot coffin to contain the body 
and hat, together with some other things he directed to be buried with him. 

Mettauer lived and worked in Worsham, Prince Edward County, Va., 
which is near Farmville, except for a short time in Norfolk, Va., and for 
another short period in Baltimore, in 1835, as Professor of Surgery in Wash- 
ington Medical College. 

He performed the first operation for cleft palate in Virginia in 1827. 
His article on staphylorrhaphy, in 1838, was one of the best up to that time, 
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and his success in this type of work was well-known. He described an 
operation for epispadias and hypospadias, and was interested in many other 
plastic problems. He was a remarkable surgeon and far ahead of his time ; 
he devised and made many new surgical instruments; he used wire sutures 
in curing vesicovaginal fistulae 12 years before Sims reported the same 
method ; he removed more than 800 cataracts during his career ; he operated 
400 times for stone, and over 200 times for the relief of strictures, besides 
performing all the other operations then known to surgery. 

Doctor Pancoast was born in Burlington, New Jersey, and was graduated 
in Medicine from the University of Pennsylvania in 1828. He was Professor 
of Surgery at Jefferson Medical College ten years later, and Professor of 
I Aiiatomy in 1847. \He devised the plow and groove s itture, which he used 
j in rhinoplastic operations, and reported, in 1868, an operation for exstrophy 
! of the bladder, in which skin flaps from the abdominal wall and groin were 
• utilized for the reconstruction. f He also devised many new operations on 
‘ the eye and in the general surgical field. He employed pedjcled-flaps aiicl 
also free skin grafts on several occasions, and was much interested in all 
plastic problems. He was a voluminous writer and a great teacher. 
•—'Doctor Warren was born in Boston. He was graduated in Medicine 
from Harvard University in 1832, and immediately went abroad to observe 
surgeons in London, Edinburgh and Paris. He was interested in plastic 
surgery, as was his father,- John C. W arren. On his return to Boston, he 
reconstructed a nose in 183^' by the use of a forehead flap, which was the 
first-na:sal~reconstruction pe'rtOfm^'Th this country, and,*ln i84on^e recon- 
structed another nose by using a flap from the arm. In 1843, Jie published 
a method of closing congenital clefts of the hard and soft palate at the same 
time by the use of mucoperiosteal flaps, and reported 14 cases. 

' Warren also employed successfully free whole-thickness grafts in making 
repairs on eyelids and noses. He operated for syndactylism and did many 
other plastic reconstructions requiring tissue-shifting, as well as a great deal 
of general surgery. He was a distinguished surgeon and a voluminous writer. 

Doctor Mutter was born in Richmond, Va., and graduated in Medicine 
at'rhe University of Pennsylvania in 1831. He then went to Europe as 
surgeon on the Corvette Kensington, and while there attended various clinics 
and returned the following year. He devoted himself to surgery, and, in 
/ 1841, ten years after his graduation, was Professor of Surgery in Jefferson 
^ledical College. He was especially interested in burn contractures and the 
innumerable subsequent deformities and devised new methods for their relief 
by means of pedicled-flaps. He was successful with the repair of congenital 
lip clefts. His remarks on scars, in general, and methods of handling them 
are well worth while reading to-day by anyone interested in the subject. 
He was an excellent surgeon and a great teacher but cared little for writing. 

The discovery of anesthesia, both general and loca l, madp pr>gg;hlp_(V^ 
carrying out of procedures in plastic surgery with safety and comfort, which 
could never have been undertaken previousl}^^ 
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/ Following the epochal discoveries of Louis Pasteur (1822-1899), and 
Joseph Lister (1827-1912), antisepsis and asepsis had a most important 
bearing on plastic surgery, and made feasible operative procedures which 
I would be impossible unless wound infection could be eliminated. It is in- 
teresting to note, however, that the majority of the principles of plastic 
surgery had been evolved and in many instances successfully carried out 
long before “listerism” was thought of. 

\ Foll owing the work of Pancoast. Warr en. M utter and oth ers, the use 
of pedided-flaps became more common. The basic principles of the original 
'lTidran7Ttalian“ancl“French methods^oT^ap-shifting were for the most part 
unchanged. However, it was not unHl the convincing papers of H. Maas 
'(T842-1886), which appeared in 1884-1886, that widespread attention was 
L given to the use of this method of tissue-shifting all over the body.j 

” Then the progress of flap development was advanced l3y~the~"island-flap” 
method where the skin margins were completely severed and where the base 
tissues and included blood vessels and nerves formed the pedicle. This type 
of flap was devised and first employed by Robert Gersuny (1844-1924), of 
Teplitz, Bohemia, and was reported in 1887. In 1893, Theodore Dunham, 
of New York, first reported the sucessful use of the artery, with accompany- 
ing vessels and nerves, as the pedicle for a flap, and to him belongs the 
, credit of devising this new conception. 
j Frantz Burian, of Prague, is said to have used the tubed-flap, in 1911, 
in the Balkan wars, but it was first reported by Filatof in 1916. It was 
) independently developed by H. D. Gillies in 1917, at Sidcup, and to Gillies 
I belongs the credit of showing its possibilities and in popularizing the pro- 

: cedure. All of the types of flaps mentioned, with many modifications, are 

now being constantly employed. 

Before pedicled-flaps were employed in reconstructing noses, the Tile- 
maker caste in India are said to have successfully utilized free grafts of skin, 
including the subcutaneous fat, taken from the gluteal region, after it had 
been beaten with wooden slippers until a considerable amount of swelling 
had taken place. They used a secret cement for the adhesion, to which was 
ascribed special healing power. This was called the “Ancient Indian Method.” 

This is the earliest record of free whole-thickness grafting, although its 
successful application in total rhinoplasty must be doubted, as this is an 
accomplishment hardl}'^ possible even with modern surgical technic. 

Hundreds of years passed, and up to the beginning of the nineteenth 
centur}^, nothing of importance was done in regard to the transplantation 
of free grafts of skin. Then G. Baronio (1759-1811), the physiologist, carried 
out the following experiments in 1804. 

In the first experiment, two whole-thickness pieces of skin of equal size 
and shape, without subcutaneous tissue, were cut from either side of the 
root of the tail of a sheep, and were immediately transferred to opposite sides. 

The second experiment was similar except that the pieces of skin were 
kept detached for 18 minutes. In the third experiment, larger pieces were 
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used 12.5x7.5 cm, (5x3 inches) including the subcutaneous tissue and a bit 
of muscle. These pieces of tissue were left detached for one hour before 
being transferred to opposite sides. All of the grafts were successful, and 
the grafts bled when cut into, ten to 12 days after transplantation. Little 
notice was taken of these very significant experiments. 

Attempting to revive the “Ancient Indian Method,” Biinger, of Marburg, 
in 1823, reported the partly successful transplantation of a free whole-thick- 
ness skin graft from the thigh for the repair of a nasal defect, but von Graefe 
did not succeed with his attempts at rhinoplasty with free grafts, and Ph. v. 
Walther (1782-1S49), Dieffenbach, and C. W. Wutzer (1789-1863) were 
no more successful. 

The report of J,-L. Reverdin (1842-1929) to the Societe Imperiale de 
Chirurgie, in Paris, on December 8, 1869, of the hastening of the healing 
of granulating wounds by means of small, very thin, detached bits of trans- 
planted skin, which he called “epidermic grafts,” and the discussion of this 
paper one week later, was the spark which was needed to start the flame 
of interest in the subject of skin grafting throughout the world. In 1872, 
Reverdin admitted that his graft contained a portion of the corium, and, 
therefore, was not an epidermic graft. 

L. X. E. L, Ollier (1830-1900), of Lyon, in 1872, successfully trans- 
planted much larger films of skin (4, 6, and 8 cm. square) using the entire 
epidermis and a portion of the dermis. 

At the Fifteenth Congress of the German Surgical Association, in 1886, 
Carl Thiersch (1822-1895) presented his perfected method of skin graft- 
ing, in which he covered the defects with large films of epidermis with a very 
thin portion of the dermis, but gave no credit to Ollier who had done the 
same thing 12 years previously. 

Within the last few years, the Ollier-Thiersch type of graft has been 
cut much thicker, so as to include about one-half of the thickness of the 
corium and has been called the “split-graft” (Blair and Brown), the “razor- 
graft” (Gillies), the “midthickness graft,” etc. 

In order to obtain a more stable healing, investigators again began to 
try out the use of the whole-thickness of the skin and a number of successful 
results were reported. In 1875, John Reissberg Wolfe (1824-1904), of 
Glasgow, reported the successful plastic repair of a defect about the lower 
eyelid with a free whole-thickness graft 2.5x5 cm. (1x2 inches) from the 
arm. He is generally accredited with introducing this method. To Fedor 
Krause (1857-1937), of Altoona, however, is due the credit of bringing 
whole-thickness grafts into practical use. In 1893, at the Twenty-second 
Congress of the German Surgical Association, he reported his perfected 
technic and advised the use of the whole-thickness graft in all cases where 
the Ollier-Thiersch graft had been found lacking. 

In looking about for a simpler technic for skin grafting which could be 
used without difficulty by almost anyone, J. S. Davis described, in 1914, 
what he called the “small deep graft,” which was based on Reverdin’s idea,’ 

651 



JOHN STAIGE DAVIS 


Annals of Surgery 
May, 1941 


but instead of being the thinnest bit of superficial skin that could be cut, 
it included the full-thickness of the skin at its center, and this type of graft 
has turned out to be of great general value. Free skin grafts based on 
the original types and methods, either with or without changes in technic, 
are more universally used to-day than ever before. 

As time went on, it was found that in the evolution of modern plastic 
surgery, the transplantation of tissbes other than skin were required. These 
tissues were bone, cartilage, periosteum, fascia, fat, tendon, muscle, nerve, 
mucous membrane and cornea, and their importance in plastic surgery is 
becoming more and more apparent. The methods of their free transplantation 
were developed, for the most part, late in the nineteenth and in the beginning 
of the twentieth century. 

In addition to the transplantation of the individual tissues mentioned, 
parts already formed have been transplanted. J. L. Joyce has replaced a 
misswg thumb by transplanting the ring huger from the other hand. Fingers 
or portions of fingers have been replaced by toes by a number of surgeons, 
the latest case being reported by V. P. Blair and L. T. Byars. Fingers have 
also been used in reconstructing noses. 

Deformities, such as congenital clefts of the lip and palate, syndactylism, 
epispadias, hypospadias, congenital and traumatic scar contractures, hem- 
angiomata, lymphangiomata, hypertrophied breasts, extensive moles, etc., 
etc., have always been of interest to the plastic surgeon. The story of the 
development of methods of treatment in each of these groups and of those 
who developed them is fascinating, but lack of time precludes their con- 
sideration here. 

In the First World War, plastic reconstruction of wounded men in 
the belligerent countries abroad was confined to the face and jaws, and 
great hospitals were organized where faciomaxillary cases were segregated 
and cared for. 

Later, in our own army, under Col. Vilray P. Blair, a division was 
formed whose work was similarly limited, and this was also called the 
Faciomaxillary Division, as in the British Army. The plastic work of the 
rest of the body, which is equally important, was not segregated but was 
undertaken as routine work by the general or orthopedic surgeons. 

I urged, at that time, that the Division be expanded to include all cases 
requiring plastic reconstruction, but could not put it over, as there was no 
appreciation of the necessity of general plastic surgery by those with the 
power to act. I have again urged this expansion in the present emergency, 
and it seems probable that the suggestion may be carried out in the new 
tables of organization, which have been prepared in the program of Medical 
Preparedness, and that the Division will be called the Plastic and Faciomaxil- 
lary Division. Should this be done, and the division be properly developed 
and manned, it will add enormously to the efficiency of the care of patients 
with lesions requiring plastic surgery of the neck, trunk and extremities, 
as well as of the face and jaws. 
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In the present war, with its new type of bombing and machine-gun 
attack on civilians as well as soldiers, there will be great numbers of patients 
requiring the help of the plastic surgeon. It is reported that in England, 
as early as August, 1940, ten special centers had been established for the 
treatment of faciomaxillary and plastic cases, and that early transfer of 
these cases is particularly enjoined. 

While no definite information is available from the Axis powers, doubt- 
less arrangements have also been made by them for the prompt evacuation, 
by plane or other means, of the wounded requiring plastic work. 

In the light of the role played by plastic surgery in mutilating wounds 
in the World War and in the present conflict, it seems evident that in civil 
life in this mechanized age with its speed and numerous accidents, that the 
close cooperation of trained plastic surgeons should be in order in the Ac- 
cident Department as well as in the Surgical Service of every great hospital. 

In bringing the subject up to date in the United States, it is interesting 
to note that less than 25 years ago there was no Division or Department 
exclusively devoted to plastic surgery in any medical school, hospital, or 
clinic in this country. As far as I can ascertain, the first effort in this 
direction was made by the speaker at the Johns Hopkins Hospital, and in a 
paper read before the Surgical Section of the American Medical Association 
in 1916, I advocated the formation of a separate Division of Plastic Surgery, 
and was thought “a little touched” by the heads of the surgical departments 
everywhere. This was the first of several papers on the same general sub- 
ject, and I feel that they have borne fruit, as at the present time, in spite 
of bitter early opposition, there are well-organized Divisions or Depart- 
ments of Plastic Surgery in the majority of up to date great medical schools, 
clinics and hospitals, and the care of patients requiring plastic and recon- 
structive surgery has, in consequence, been enormously improved. 

There are two recognized organizations of plastic surgeons in the United 
States — The American Association of Oral and Plastic Surgeons, and the 
Society of Reconstructive and Plastic Surgeons. Both of these groups have 
one or two meetings each year in different cities, at which time operative 
clinics are observed, scientific papers presented and ideas are interchanged. 

Through the efforts of Vilray P. Blair, an American Board of Plastic 
Surgery has been organized, which is made up of representatives of widely 
distributed groups interested in this special type of surgery. The Board is 
a subsidiary of the American Board of Surgery. Two types of certificates 
are issued by the Board: (i) Those covering plastic surgery of the general 
surgical field; and (2) those covering single surgical fields.* 

There was no recognition for plastic surgeons by the American College 
of Surgeons until recently, but now “Fellows,” who are limiting their prac- 
tice to plastic surgery, are so listed in the year book. Already, several 

*At a meeting of the Advisor}' Board for Medical Specialties of the American 
Medical Association on February 16, 1941, the American Board of Plastic Surgery was 
given the status of an independent board. 
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institutions have been approved by the Council of Medical Education and 
Hospitals of the A.M.A., as accepted in the training of interns and Fellows 
in plastic surgery. 

Over 35 years ago, my friend, Doctor J. M. T. Finney, who knew 
of my interest in plastic and recomstructive surgery, suggested that I con- 
centrate on this work. I took his advice, and my first paper on a subject 
dealing with plastic surgery was published in 1907. Since that time, I have 
been particularly interested in the ethical development of plastic and recon- 
structive surgery in this country, and it is very gratifying to think that 
possibly I have had something to do with placing this important surgical 
specialty upon its present status as a recognized subdivision of general 
surgery. 
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BLOOD AND BLOOD SUBSTITUTES IN THE TREATMENT AND 
PREVENTION OF SHOCK: WITH PARTICULAR REFERENCE 
TO THEIR USES IN WARFARE* 

Alfred Blalock, M.D., and M. F. Mason, Ph.D. 

Nashville, Tenn. 

FROM THE DEPAnXlIENTS OP SOBOEHV AND BIOCUEMISTHr OF VANDERBILT UNIVERSITV, NASHVILLE, TENN.f 

The subject assigned to us in this symposium is that of the use of blood 
and blood substitutes in the treatment and prevention of shock. This is an 
important assignment because it is generally agreed that the single most ef- 
fective method for combating shock lies in supplementing the reduced blood 
volume by the intravenous introduction of fluids, and it is a timely subject 
because of the increase in the number of the injured as a result of world war- 
fare. It is a difficult subject, particularly at the moment, because of the rapid 
strides that are being made as a result of intensive and extensive investigations 
on methods for obtaining, preserving, transporting and administering blood or 
substitutes for blood. 

It is to be understood that this communication deals, in the main, with 
wound shock (secondary or hematogenic shock) in which there is a decrease 
in the blood volume due to the loss of whole blood or plasma or both, and 
this loss may be local or general or both. The consequences of this reduc- 
tion of blood volume are an inadequate venous return to the right heart, a 
decline in cardiac output, a fall in blood pressure, and stagnant anoxia, i. e., 
peripheral circulatory failure. It has been our contention^"’ that 
the fluid loss in the early stages of peripheral circulatory failure is mainly 
local, at and near the site of injury, and that the general loss of plasma 
usually does not occur until after the reduced blood volume and pressure and 
the associated anoxia have resulted in a general increase in capillary perme- 
ability. Previous s'tudies^ demonstrated that a sustained decline in blood 
volume and blood pressure as a result of simple bleeding without associated 
trauma to tissues results in a general increase in capillary permeability with 
loss of fluid. A decline in blood pressure without a marked decrease in 
blood volume, such as occurs in reflex, primary or neurogenic shock does 
not result so readily in this general damage. The best means devised, thus 
far, for preventing or combating this general increase in capillary permeability 
in secondary shock consists of the introduction of adequate quantities of 
whole blood or plasma. These fluids should not be administered in fixed 
quantities but according to the needs of the patient. If a small quantity is 

*Read before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December lo, ii, 12, 1940. 

t Aided by a Grant from the Division of Medical Sciences of the Rockefeller Foun- 
dation. 


657 



BLALOCK AND MASON 


Annils of SurKcry 
Jf a y , 10 4 1 


ineffective, it does not follow necessarily that several times that amount may 
not result in permanent benefit. 

Limiting our remarks, for the moment, to the use of whole blood and 
plasma, the problem is considerably more complicated in warfare than' in 
the civilian practice of surgery. Present methods of warfare are resulting 
in the injury of many noncombatants and the treatment of these is not vastly 
different from that of peace-time accidents. Naturally, the larger volume of 
such injuries requires an increase in personnel, in equipment, and in avail- 
able blood and plasma. The major difference in the preparation for the 
treatment of the combatants and noncombatants lies in the facts that the 
former are more likely to be away from the source of supply, and that con- 
tinued enemy activit)' is more apt to interfere with prompt treatment. Dis- 
tance from the source of supply of the whole blood and plasma introduces 
many perplexing problems, the greatest of which is the preservation of these 
fluids. When the distance is great, the use of whole blood, other than that 
obtained locally from the military personnel, has been considered unsafe and 
impracticable. Even the use of plasma presents certain problems, the greatest 
of which are the sterility of the solution and preservation without denatura- 
tion. These points will be considered in more detail subsequently. 

The ideal treatment of shock consists of replacing fluid at the earliest 
possible moment in the form in which it has been lost. Unfortunately, this 
ideal is not obtainable under all circumstances, and the employment of less 
effective means of therapy may be necessary. Means by which the reduced 
blood volume may be supplemented, at least temporarily, and their limita- 
tions include the following : 

THE EFFECTS OF INTRAVENOUS INJECTION OF 
VARIOUS FLUIDS UPON SHOCK 

Isotonic Solutions of Salt or Glucose . — Tliese are of much greater value 
in the prevention of than in the treatment of shock. Dehydration is one of the 
most frequent of the contributing causes of shock and the administration of 
one or both of these fluids is indicated. When the loss of blood in uncom- 
plicated hemorrhage has been slight or moderate, a spontaneous increase in 
the blood volume occurs as a result of the passage of fluid from the tissue 
spaces into the blood stream. Tissue fluid must, therefore, be classed as a 
blood substitute, and this is supplemented by the passage of red blood 
corpuscles and plasma proteins from their reserve depots. The introduction 
of salt or glucose solutions in adequate quantities replaces the deficit in the 
extracellular fluids. 

When the conditions are more extreme and there is an associated local 
or general gross damage to many capillaries, solutions of crystalloids cannot 
be considered correctly as substitutes for blood because they are lost from 
the blood stream rapidly and are ineffective in maintaining the blood volume 
and pressure. In fact, the intravenous injection of large quantities of solutions 
of crystalloids in the presence of gross capillary damage may actually result 
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in harm rather than benefit. In association with Dr. J. W. Beard, and 
others,^"’ it was found, under these circumstances, that the admin- 
istered crystalloid solutions wash protein out of the blood stream and that 
an accentuated hypoproteinemia results. Tissue edema rather than an increase 
in the blood volume occurs. The unfortunate situation that one encounters 
frequently during the intravenous administration of crystalloids is that the 
concentration of protein is decreasing while that of the red blood cells is 
increasing, and this is convincing evidence that plasma is being lost from 
the blood stream and that the blood volume is not being restored. 

Somewhat similar statements may be made regarding the injection of 
hypertonic solutions of crystalloids in the treatment of patients with gross 
local or general damage to capillaries. A transient beneficial hydremia is fol- 
lowed by rapid escape from the blood stream of both fluid and protein causing 
tissue edema rather than a sustained increase of the blood volume. 

The obvious conclusion is that solutions of crystalloids are not satisfactory 
and acceptable blood substitutes in the treatment of shock. Amber son"* 
recently stated that the only effective blood substitutes are those which con- 
tain sufficient colloidal material to give a colloidal osmotic pressure approxi- 
mating that of normal blood and that these are blood plasma or serum, 
Ringer-Locke solutions containing dissolved hemoglobin, and gum-saline. 

Gum acacia probably ranks next to blood plasma or serum as the most 
successful substitute for whole blood. There is little doubt that it is less 
effective, and more dangerous than plasma or serum in the treatment of 
shock. Amberson'* has enumerated the objectionable features encountered 
in the use of gum-saline. These are as follows : ( i ) The sedimentation rate 
of the red cells is greatly increased; (2) the red corpuscles are coated with 
gum, and the diffusion of oxygen is hindered; (3) the osmotic pressure is 
not maintained for much more than 48 hours since gum leaves the blood 
stream fairly rapidly; (4) gum is fixed in some of the tissues, particularly 
the liver and may remain there for years; (5) retention in the liver results 
in a diminution in the concentration of plasma proteins; and (6) there is 
considerable danger from antigenic action. These objections are not so 
serious that they prohibit the use of gum acacia if whole blood or plasma 
is not obtainable. On the other hand, we are inclined to agree with Phemis- 
ler,'^ Trout, “ and others that gum acacia should be employed only in case 
of dire emergency. 

Gelatin-saline is only slightly superior to a colloid-free saline in its ability 
to restore the blood volume and there are many objections to its use. 
Hemoglobin-Ringer solution may serve a temporary purpose but hemoglobin 
leaves the blood stream rather quickly. The resulting hemoglobinuria may 
lead to renal complications due to deposition of hematin in the tubules unless 
the urine is kept alkaline. The situation here is similar to that encountered 
following a severe transfusion reaction associated with hemolysis and 
hemoglobinuria. 

Whole blood, fresh or preserved, as might be anticipated, is a satisfactory 
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fluid for intravenous introduction in the treatment of shock. It is clear 
tliat it serves two purposes, restoration of erythrocytes and augmentation 
of the plasma protein concentration. The loss of red cells may or may 
not have occurred in shock and inasmuch as the fall in blood volume is 
related to plasma protein deficit rather than to anemia, the restoration of 
cells in any case is relatively of less importance and, indeed, may be ignored 
except in extreme instances of repeated hemorrhage. A considerable pro- 
portion of a given volume of whole blood, therefore, is utilized in ameliorating 
a circumstance which if it exists at all, is of secondary importance. 

It is our impression, however, that the administration of large amounts 
of whole blood in the treatment of shock even when accompanied by hemo- 
concentration is not contraindicated. Observations by Wood and Blalock'^ 
show that the erythrocyte count in the circulation may be increased very 
significantly without causing detectable untoward symptoms providing the 
blood volume is maintained at essentially a normal level. On the other 
hand, in the presence of a decline in blood volume large increases in cell 
count and viscosity undoubtedly^ impose an additional burden upon the 
already'- impaired circulation. 

Liquid blood plasma and serum will be considered in more detail because 
it is generally agreed that they are the most useful of all fluids in shock 
therapy whether the condition has been brought about by simple bleeding 
or other causes, and because their use in military zones is free of several 
complications which accompany the employment of whole blood transfusions. 
Although certain conditions arising from warfare have revived the interest 
in use of serum or plasma, the subject is not new. The earlier literature 
was reviewed by' Amberson,^ in 1937. He stated : “It is now widely recog- 
nized that due to its organic and colloidal constituents blood plasma or 
serum, when properly prepared, may' replace a very considerable fraction of 
whole blood in the mammalian body, without disturbance of normal func- 
tion. Richet and Brodin (1917) were able to get recovery, in dogs, after 
replacement of as much as 96 per cent of the normal blood by horse serum. 
Even better results were found by Richet, Brodin and Saint-Girons (1917) 
and Richet (1919) when plasma was used instead of serum. Couvreur and 
Clement (1919), however, could not save dogs with serum after hemorrhage. 
Other excellent results after replacement of blood by plasma or serum have 
been observed by Guthrie and Pike (1907), Mann (1918), Foster and 
Whipple (1922), Rossius (1925), Kallius (1929), Weech, Goetsch and 
Reeves (1933) and others.” Other pertinent observations include those of 
Rous and Mfilson,'^ in 1918. They noted experimentally when the hemo- 
globin is reduced by not more than three-fourths, the plasma without the 
erythrocytes being replaced, that there is no marked alteration in the appear- 
ance or behavior of the animal. They' concluded that it is not essential to 
supply blood corpuscles in ordinary' cases of acute hemorrhage. Johnson 
and Blalock® found that the loss of whole blood is tolerated better than is 
the loss of an equal volume of blood plasma. Beard and Blalock® noted 
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that the intravenous injection of blood serum in conjunction with intestinal 
trauma resulted in less alterations in the various circulatory functions than 
the introduction of whole blood. 

Bond and Wright,” and Mahoney^” found that plasma and serum are 
effective in the treatment of hemorrhage and shock. More recently Levinson, 
and his associates,^^ have emphasized the fact that serum or plasma is effective 
in supplementing the blood volume following severe hemorrhage in which 
there was a marked reduction in red blood corpuscles. Further evidence 
as to the value of plasma and serum as blood sulistitutes is supplied by 
the studies of Carrel and LindberglF- who, using aseptic technic, succeeded 
in maintaining life and promoting growth for extended periods of isolated 
organs which were perfused with serum. 

Plasma or serum need not be typed prior to administration although it 
is advisable to pool various lots in order to suppress the iso-agglutinin activity. 
They may be preserved for considerable lengths of time (^vide infra) and, 
when available may be given with no more delay than that encountered in 
the injection of saline or saline-glucose solutions. 

In addition to these considerations, plasma or serum is distinctly valuable 
from the point of view of nutrition, the protein of these fluids being readily 
available for catabolism as a source of energy. Nitrogen balance may be 
maintained even in a starving animal by transfusion of adequate amounts 
of these fluids,^”'^” and is more effective than whole blood in this respect. 

Dried Plasma or Serum . — Desiccated plasma or serum, when properly 
prepared, may be regenerated by solution in water or salt solution into their 
original liquid forms. The therapeutic advantages of their use in shock are 
precisely those of fresh, unaltered liquid plasma or serum, which have already 
been discussed. The advantages of this form of blood substitute distinct 
from therapeutic value, and the means of preparation and preservation will 
be referred to subsequently in the discussion of preservation of blood and 
plasma or serum. 

In comparing the virtues of whole blood and plasma or serum in the 
treatment of shock, it is worth while to consider the following proposition: 
The circulating hemoglobin may be rapidly reduced to one-fourth of the nor- 
mal level with comparative safety; however a loss of approximately one-half 
of the total blood volume is usually fatal to man or animal. The presence of 
one million erythrocytes per cubic millimeter of blood is easily sufflcient to 
maintain life providing the total circulating fluid volume is normal or 
essentially so, hence, the most important element in replacement therapy 
consists of the introduction of plasma or serum into the circulation. Volume 
for volume plasma supplies approximately twice as much osmotically active 
protein as does whole blood, it is nutritionally more effective, it need not be 
typed, it is more easily administered, and finally, it is readily preservable 
in the liquid state for considerable periods, or, suitably prepared as a dry 
powder, it may be stored for any length of time desired. Preserved whole 
blood, on the other hand, has a limited life of from two to three weeks. 
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The disadvantages of plasma or serum comprise the additional technical 
difficulties in their preparation, and the necessity for obtaining a larger 
amount of blood from donors in order to supply a given quantity of these 
fluids. 

A point about which there is some difference of opinion is whether the 
plasma or serum should be used in concentrated or unconcentrated form. 
It is likely that the choice should depend somewhat on the nature of the 
injury. If the plasma volume is markedly diminished and the tissues are 
dehydrated, the use of the unconcentrated form appears to be indicated. On 
the other hand. Bond and Wright,® and Best and Solandt^'^ have employed 
the concentrated form with good results. The latter authors precede the 
introduction of concentrated serum by an injection of pituitrin. 

Thus far in this discussion, plasma and serum have been considered as 
though they are identical, ignoring the difference imposed by the presence 
of fibrinogen and anticoagulant in the former. This is not an important 
difference from the therapeutic viewpoint. There is, however, some evidence 
that something happens to the blood in tbe process of clotting which increases 
the likelihood of unfavorable reactions on intravenous injection of the 
separated serum. Stevens and Lee,^® Brodie,^® and O’Connor®® state that 
a vasoconstrictor substance results from the process of blood clotting and 
that this is absent in citrated plasma. The main disadvantage of plasma is 
that veils of fibrin may form in the fluid, sometimes amounting to a thick 
jell, although these are readily removed by filtration prior to administration. 

Opinion is somewhat divided as to the choice of plasma or serum. Levin- 
son and his associates'^ prefer serum ; Strumia, and his coworkers®^' ®® prefer 
plasma, while Best and Solandt®® state that either is satisfactory. The latter 
authors stated ; “We wish again to emphasize the point that plasma and 
serum free from reaction-producing substances are physiologicall}^ and 
therapeutically identical and ma}'^ be used interchangeably. It will be re- 
grettable if discussion of the relative merits of these two materials should 
in any way impede their production or inhibit tbeir use under appropriate 
conditions.” The extensive use of plasma is due at least partially to the 
fact that unclotted blood in blood banks may be converted into plasma after 
its age makes inadvisable its use as whole blood. It is our impression 
that the use of plasma is slightly safer than that of serum. 

COLLECTION, PHESERVATION, TRANSPORT AND DISPENSATION OF WHOLE 
BLOOD, PLASMA ANd/oR SERUM 

Collection of considerable quantities of blood such as are required during 
the active phases of war is a quite different problem from peace-time provision 
of blood in civilian hospitals, and requires extensive donor organization. De- 
tailed comment upon this socio-economic administrative problem is outside the 
province of this symposium. Suffice it to say that whatever the type of 
organization is adopted, large numbers of typed donors are required, particu- 
larly those of the universal type. The use to which the organization is put 
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is another matter and upon this a few brief statements might be made respect- 
ing the authors’ point of view. 

For most efficient practice it would appear best to have all transfusions 
in all areas made with preserved blood or blood substitutes when these are 
available. To meet acute emergencies during which these products are 
unavailable, typed military personnel or preferably local civilian universal 
type donors should be available to supply blood for immediate transfusion. 
The large effective donor organizations should be in centers where preserved 
blood and plasma are prepared for subsequent transport to areas where they 
are needed. The smaller civilian donor organization thus would be called 
upon only in combat emergency, or to supplement the blood supplied by the 
larger centers should that become inadequate for the accumulation of suf- 
ficient stores. 

It is clear that these organizations would function most efficiently as a 
steady source of blood for these preparations, and in the large centers great 
stores, particularly of plasma, liquid or dry, could be accumulated. In this 
way a considerable economy of blood is achieved as stored whole blood 
becoming over-aged may be reclaimed for its plasma. It would appear 
that the German Army plan of preserving whole blood only from universal 
donors is desirable. Plasma, of course, may be prepared and dispensed 
without regard to typing as long as pooled lots are employed. 

( 1 ) WHOLE BLOOD 

Collection . — ^Whole blood collected from suitable donors may be employed 
as follows: (a) For immediate transfusion; (b) preserved for subsequent 
transfusion; (c) the plasma separated and preserved as liquid plasma or 
converted to dry plasma. Preserved blood, if not used for transfusion 
within certain limits of time, may be reclaimed for its plasma which, in 
turn, may be preserved or converted to dry plasma. On the other hand, 
the preliminary observations of Strumia’’’ indicate that dried plasma should 
be prepared from blood plasma that has not been kept in the liquid state 
for more than two days. It is generally agreed that sodium citrate is the 
anticoagulant of choice in the collection of whole blood. 

Fresh whole blood transfusion is a well-established procedure and need 
not be commented upon in detail. Under conditions of warfare in which 
organization may or may not be disrupted, it would seem desirable to adopt 
for collection a standard equipment and procedure characterized by sim- 
plicity and safety even at considerable additional expense. The Baxter system 
of vacuum bottles is a good example of standardized equipment and technic 
suitable for manipulation under almost any conditions. Such a system per- 
mits relatively unskilled personnel to collect blood from donors. In acute 
emergencies, when preserved blood or blood substitutes, or standard equip- 
ment is unavailable, some improvisations in technic might have to be intro- 
duced. The objection to the vacuum bottle system when this is necessary 
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is the additional load upon transport in keeping the requisite equipment with 
a given unit. 

In collecting whole blood from large donor organizations for preserva- 
tion or for conversion of the plasma, standardized equipment is, again, de- 
sirable. A vacuum bottle system has the advantages of ease of handling 
with minimum opportunity for contamination. This is particularly important 
in the preparation of liquid plasma which is to be preserved for a long time. 
The collected blood should be typed, and the Wassermann reaction tested. 
In respect to the latter, the Kahn test might be preferable, inasmuch as the 
combination of a negative Wassermann and positive Kahn test is encountered 
more frequently than is the reverse of this. 

Presei-vation . — Much information respecting the problem of preservation 
of whole blood is to be found in recent papers by DeGowin, Harris and 
Plass,^'* Scudder, Drew, Corcoran and Bull,^^ Bull and Drew,-® and many 
others. 

It has been shown that blood should be collected in a cold container, 
that it should be traumatized as little as possible, that it should be stored 
at approximately 4° C., and should not be brought to body temperature before 
being given to the patient.-" The two most important changes occurring in 
stored blood are diffusion of potassium from the cells into surrounding 
plasma, and hemolysis, the former preceding the latter. Other changes include 
the destruction of white blood cells, and platelets and a decrease in pro- 
thrombin. Preservatives may alter the time at which hemolysis begins 
and the rate at which it proceeds ; for example, the addition of large amounts 
of glucose solution as advocated by Rous and Turner-®; however, the same 
end may be achieved by increasing the glucose concentration without excessive 
dilution.-'* Under optimum conditions whole blood may be preserved satis- 
factorily without serious hemolysis for a month, but hemolysis sufficient to 
render use of the blood inadvisable may be encountered an)"^ time after the 
first few days. The diffusion of potassium into the plasma is apparently 
not of grave significance providing the blood is administered slowly to the 
patient. It does, however, indicate a fundamental alteration in the per- 
meability of the red cell to basic cations, and this appears to be related to a 
diminution in capacity for respiration by the cell, although the capacity for 
oxygen transport is unchanged.-® The relation of these findings to the sub- 
sequent fate of these cells following reinjection is not as yet clear. In the 
case of preserving blood which may later be reclaimed for plasma, a con- 
tainer which allows only a small surface contact between plasma and the 
sedimented cells serves to cut down the diffusion of potassium into the 
supernatant plasma. In an}'^ event preserved blood not over two weeks 
of age is usually as effective as fresh blood in the treatment of shock. 

The alteration in white cells, platelets and prothrombin appear to be 
unimportant, but even though blood has considerable antiseptic powers, main- 
tenance of asepsis in preserving blood is even more important than in per- 
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forming fresh whole blood transfusion. Vacuum bottles are almost ideal in 
this respect. 

Transport . — The preliminary observations of DeGowin and Plass® indicate 
that transportation of whole blood by various conveyances may be under- 
taken provided certain precautions are observed to prevent trauma or dam- 
age to the blood. These observations have not as yet been published. 
Liquid plasma or dried plasma, however, present far simpler problems in 
the matter of transport. 

Dispensation . — ^This is a well-established procedure. In the case of pre- 
served blood, observation of conservative age-limits, discard of frankly 
hemolyzed preparations, filtration, and administration without previous warm- 
ing will eliminate most untoward reactions. 

The use of whole blood from blood banks is certainly a practical means 
of treating injuries among the civilian population in tuue of war, and it 
will probably also be a feasible therapeutic agent in some of the larger army 
hospitals. There remains, however, the fact that the exigencies of warfare 
render plasma a more suitable fluid, all factors being considei'ed. 

( 2 ) PLASMA 

Greater emphasis will be placed upon problems related to plasma than 
to whole blood in this symposium because information regarding them is 
less well-known and because plasma in a suitable form may be more readily 
available under combat conditions. 

Collection. — Plasma, for subsequent transfusion either before or after 
preservation, may be separated from whole blood collected for that purpose 
alone, or from preserved whole blood which has passed the age limit for 
safe use. There are a good many controversial points about the collection 
of plasma yet to be solved ; however, it is generally agreed that rigid asepsis 
is imperative. There is no doubt that this may be achieved best by use of 
vacuum bottles both for the collection of the original whole blood and as a 
container for the separated plasma. As stated previously, the vacuum bottle 
system is expensive, but this is probably justifiable in the treatment of war 
injuries. By the use of such a system, Elliott, Busby and Tatunr^'^ demon- 
strated no organisms on culture of 150 specimens of plasma, some of which 
had been stored at room temperature for as long as 18 months. From the 
standpoint of efficiency, it would appear desirable to employ the same 
“system” of apparatus and technic in collection of plasma as that used for 
whole blood. 

Two methods may be employed for separation of cells from plasma, 
spontaneous sedimentation and centrifugation. The former yields a volume 
of plasma equal to approximately one-third that of the original whole 
blood-citrate mixture, whereas after centrifugation the volume of plasma 
obtained is usually somewhat greater than one-half the original volume. 
Sturgis^ prefers spontaneous sedimentation despite the smaller yield because 
(a) less special apparatus is required; (b) heating and trauma of the blood 
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in connection with centrifugation are avoided, thus reducing hemolysis; and 
(c) the fewer manipulations reduce the chances of bacterial contamination. 
He suggests that the plasma he separated from the cells after 48 hours’ spon- 
taneous sedimentation at 4° C. 

If centrifugation is employed, Strumia^ advises chilling the interior of 
the centrifuge with dry ice. Elliott, and his associates'*^ recommend that the 
centrifuged mixture be placed in the refrigerator for 12 hours before aspirating 
the plasma in order to further reduce its cell count. Brief, cold centrifuga- 
tion after spontaneous sedimentation does not appear to promote hemolysis 
if the red corpuscles and plasma are not mixed again prior to centrifugation. 

Gross precipitates are apt to form in plasma after its separation from cells. 
Elliott, Busby and Tatum^** found that the quantity of these was reduced by 
using fasting donors, by separating the plasma from stored blood rather than 
fresh blood, by dilution of the separated plasma to approximately the original 
blood volume with physiologic saline containing glucose, and by the addition 
of “merthiolate” to a final concentration of i :io,ooo. In order to get rid of 
further precipitates or the usual fibrin “veil” which forms in aging plasma, it 
should be filtered at the time of transfusion. 

The collected plasma should not show frank evidence of hemolysis; how- 
ever, a greater degree of hemolysis may be tolerated if the plasma is to be 
used for immediate transfusion than if it is to be preserved. Unless plasma is 
used for immediate transfusion into a recipient of the same group as the 
donor, lots of plasmata should be pooled to suppress the activity of the iso- 
agglutinins. 

The methods employed by Scudder’’ in his wide experience with the Blood 
Betterment Association in collection of blood for the British, merit a detailed 
description : “Blood is drawn from voluntary donors into 235 Ml. centrifuge 
tubes ; it is chilled in the refrigerator and placed in a chilled centrifuge (this 
is done by a cone holding dry ice, thereby obviating the expense of a cold 
centrifuge) ; the plasma is withdrawn by suction the next morning into a 
flask in which various plasmata are mixed. The hacteriologic study is im- 
mediatel}'^ instituted, and should the report come back after 72 hours that 
the plasma is sterile, both as to aerobic and anaerobic tests, we then siphon 
off 500 cc. into Baxter plasmavacs of the 1,000 cc. variety. These flasks 
already have in them 500 cc. of ph3'siologic salt solution. It is this mixture 
of plasma that we are sending to England.” Satisfactory results have followed 
the use of plasma prepared in this manner. It should be stated, however, 
that Scudder® regards this as a makeshift procedure and is of the opinion 
that dried plasma is the answer to the problem. 

Preservation . — Plasma may be preserved in one of three forms : (a) 
Liquid plasma; (b) dried plasma; and (c) concentrated liquid plasma. To 
date there seems little reason for exploiting the latter preparation as such, 
as it can be so readily prepared from dried plasma. 

The preservation of liquid plasma by addition of “merthiolate” in a final 
concentration of i : 10,000 has been advocated by Strumia,^ Elliott,^*’ and 
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Others; however, preliminary observations by Sturgis,'^ and by Scudder'^ in- 
dicate that merthiolate is not a reliable preservative for plasma which is kept 
at room temperature. 

It has been shown that one is warranted in using sterile plasma which 
has been kept in a refrigerator for a number of weeks, but the evidence is 
less certain respecting plasma stored at room temperature. Admitting that 
refrigeration is preferable, Elliott, Busby and Tatum^® administered 53 samples 
of plasma which had stood at room temperature for from one to 270 days, 
some of which had been transported by various conveyances for as much as 
17,000 miles without encountering any untoward reaction. The preliminary 
observations of Sturgis,^ and Scudder^ are not so encouraging. The latter 
author^^ stated recently that the electrophoretic pattern of unrefrigerated 
stored plasma is not normal. Presumably some sort of gradual denaturation 
takes place in liquid plasma not kept at low temperature, although the extent 
of this, and the degree to which it renders the plasma unsuitable for trans- 
fusion has not been clearly defined. If the preservation of unrefrigerated 
plasma for indefinite periods becomes feasible, it will greatly reduce the 
necessity for dried plasma preparations. 

Intensive study of dried plasma has been instituted recently in order to 
obtain a plasma product suitable for intravenous injection after long storage 
periods at uncontrolled temperatures. The available evidence indicates that 
desiccated plasma protected from moisture in a sealed container is suitable 
in this respect, making it a highly desirable product for use under conditions 
attending military operations in spite of the increased difficulty and cost of 
its preparation. It may be pertinent to remark here that the marketing of 
either liquid or dried plasma by commercial houses at a reasonable price is 
excluded by donor costs. It is only through agencies having volunteer donors 
that they may be supplied at a cost which is not prohibitive. 

Many problems respecting the preservation of plasma by dehydration re- 
main to be clarified, including (a) most economical means of preparation ; 

(b) kind of, and conditions obtaining in the container of the dried product; 

(c) the need for Wassermann testing of donors, i.e., the survival of spirochetes 
in the dried product; and (d) means of sterilizing the dried plasma so that 
previous manipulations need not be aseptic. These and many others are the 
subject of contemporary investigation. In respect to methods it might be 
apropos to briefly summarize the present position. 

SUMMARY OF PRESENT METHODS TO PRESERVE DESICCATED PLASMA 

Irrespective of what methods of desiccation are employed, the resulting product must 
be rapidly regenerable as a sterile protein solution whose original colloidal characteristics 
have not been materially altered. Inasmuch as in treating shock the primary aim is 
restoration of blood volume, preservation of the more labile components of plasma such 
as prothrombin, complement, c/c., is of secondary importance, although in the case of 
certain methods, notably those involving vacuum sublimation, these are unaffected. 

Methods of producing such dried protein material may be roughly divided into three 
categories or combinations of these ; (a) Simple evaporation ; (b) vacuum desiccation \ 
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and (c) dehydration without denaturation by organic solvents. Salt precipitations, etc., 
may be involved in any of these processes. To date, the removal of water from native 
plasma or serum by vacuum processes appears to have been thoroughly studied. The 
earlier literature on this and upon certain other procedures has been summarized by 
Elser, Thomas and Steffen,®^ and by Flosdorf and Mudd.®® 

Vacuum sublimation of vapor from frozen plasma or serum, first described by 
Shackell,^* appears to produce an almost ideal dried product. When the volumes of 
plasma dried are more than a few cubic centimeters, the volumes of vapor at the pressure 
of the system are so enormous as to demand an especially large pump capacity or installa- 
tion of some particularly efficient means of removing the vapor within the system, thus 
lessening the load on the pump. 

Several processes have recently been described in which the principle of vacuum 
sublimation is utilized, the plasma being either prefrozen, or frozen, by the heat loss by 
evaporation in the early stages of the process (“snap-freezing”), and the frozen state is 
thus maintained until dehydration is nearly completed without additional chilling; indeed, 
heat may be applied with advantage to prevent too great a fall in the temperature and, 
hence, the vapor pressure of the subliming solid: 

(1) The “Lyophile Process,” of Flosdorf and Mudd,®^ is an improvement of similar 
procedures of antecedent workers. (See also references 32 and 35). In this method the 
vapor is removed within the system by a condenser chilled with a solid CO:-organic 
solvent mixture. 

(2) The “Cryochem Process” (Flosdorf and Mudd®®) employs anhydrous calcium 
sulphate to remove the vapor within the system by formation of the regenerable hemi- 
hj'drate. Various chemical desiccants have been used by other investigators for the 
same purpose, including phosphorus pentoxide and sulphuric acid. 

(3) The “Adtevac Process” (Hill and Pfeiffer®') utilizes chilled silica gel to adsorb 
the vapor in the system. The anhydrous gel may be readily regenerated for further use. 

(4) The “Desivac Process” (Flosdorf, Stokes and Mudd®®) permits the vapor to flow 
directly into the oil of a high vacuum pump, the oil in turn circulating through a con- 
tinuously operating centrifuge which separates and removes the aqueous phase. Pre- 
sumably the pump capacity is relatively large in order to remove the volume of vapor 
which is very great in spite of the fact that the operating pressure is somewhat higher 
than that of the other processes. 

In all of these and other similar procedures the sterile plasma may be placed in the 
container from which it ultimately is to be dispensed, and attached to a manifold of the 
vacuum apparatus, or, after loose plugging, placed within the apparatus. In this way 
sepsis as a result of multiple transfer is avoided, and in the former procedure the 
container may be sealed in vacua at the completion of the process before removal from 
the manifold. The dry product has a porous structure of considerable bulk and surface 
which readily goes into solution upon admission of a suitable quantity of sterile distilled 
water into the container. For this purpose and to facilitate dispensation various types 
of vaccine bottle stoppers have been employed, connection to the vacuum apparatus 
being made through these or by glass side-arms which may be sealed off separately with 
a blow torch. 

The rate at which plasma can be desiccated by these vacuum sublimation procedures 
is a function largely of the size of the apparatus, i.e., the number of vessels accommo- 
dated by the manifolds, condenser or adsorbent, and pump capacity. “Desivac” apparatus 
suitable for dehydration of 600 liters of plasma per week is now available.®® Several 
hours, in any event, are required for the vapor transfer, and the apparatus required is 
rather expensive. The moisture content of the final product of these various products 
is usually 0.3 per cent, and may be reduced to a mere trace. An excellent discus- 
sion of vacuum sublimation is to be found in a recent paper of Greaves and Adair.®® 

In addition to the vacuum sublimation procedures, three other methods for plasma 
dehydration will be mentioned. 

(i) Simple vacuum distillation may be employed to desiccate plasma as described 
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recently by Edwards, Kay and Davie, and Harper, Essex and Osterberg.^’- The prod- 
uct from these and similar processes usuallj’^ is a hard, slowly soluble, scaly mass which 
must be ground before readily going into solution, although the product of Harper, 
Essex and Osterberg is stated to be flaky and easily soluble. The avoidance of can- 
tamination and the prevention of denaturafion are difficult problems when this method 
is used. 

(2) Plasma may also be readily concentrated or dried by evaporation in a current 
of air from the fluid contained in collodion bags (Thalhimer'^-). The resulting product, 
in our experience, does not easily go back into solution without preliminary pulverization. 

(3) Labile proteins may be dehydrated without denaturation, by brief precipitation 
at low temperature from organic solvents, such as acetone ethyl and methyl alcohol."*^’ 

45, 40 excess solvent is readily removed iu vacuo leaving a powder or porous cake 

of protein which may be quickly reconstituted in its original form by addition of water 
and the salts removed by the process providing the precipitation process has been care- 
fully controlled. We are unaware of anj' reports dealing with this procedure for prep- 
aration of dried human plasma or serum for subsequent transfusion, although it is being 
employed in the preparation of heterologous plasma fractions prepared experimentally 
for this purpose by Cohn, and his associates.'^ This method, providing it can be suitably 
controlled, should, in the opinion of the authors, afford the cheapest and most rapid 
means of preparing large amounts of plasma or serum powder. Its subsequent storage 
in vacuo, the requirement of saline or Ringer’s solution for regeneration rather than 
distilled water, and the problem of maintenance of asepsis necessary only in the latter 
stages of the process, should hardly overweigh the advantages this approach would, 
superficially, appear to possess. A great many investigators are now engaged in the 
study of the problem of dried plasma preparations and undoubtedly rapid advances will 
be made. 

Transport . — ^The method of transport of liquid plasma will depend to a 
considerable extent upon the ultimate findings in respect to its preservability 
under conditions of uncontrolled temperature. It would appear desirable 
that it be transported in the container from which it is to be dispensed, par- 
ticularly when used in areas of military operation. It should be considered, 
that when a liter of liquid plasma is transported, approximately 950 Gm. of 
unnecessary water is carried along with the 80 Gm. of essential protein. This 
is not a trivial matter when air transport to distant scenes of operation is 
involved. 

Once it is sealed in a suitable container, dried plasma may be transported 
without special precautions in respect to temperature control. As it is de- 
sirable, ordinarily, that it be shipped in the container from which it is to be 
dispensed, it is clear that the mass, but not the bulk, is reduced in comparison 
to transport of an equivalent amount of liquid plasma. For long distance air 
transport, shipping in fully packed containers might be advisable. If con- 
tainers of water for resolution of the dried plasma must be shipped with it, 
the load upon transport is even greater than that imposed by liquid plasma. 

Dispensation . — The dispensation of liquid plasma is an even simpler pro- 
cedure than that for whole blood, and, when available, may be administered 
with no greater delay or facilities than in the case of injection of saline or 
glucose solution. It is, however, usually advisable to filter liquid plasma just 
prior to administration in order to remove any precipitate or fibrin veil 
which may have formed. 

The dispensation of dried plasma involves merely one preliminary step 
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that of dissolving the product in an appropriate quantity of distilled water, 
which either must accompanj'^ the dried plasma or be available at the site of 
the transfusion. This constitutes a real difificulty under field conditions, and 
it is because of this that the Medical Corps of the British Army prefers the 
liquid form. In a recent communication from Dr. John Fulton it is stated 
that for immediate transfusion following the chaos of bombing casualties a 
liquid plasma or serum has decided advantages. When properly prepared, the 
plasma powder dissolves within a minute or two. One of the advantages of 
dried plasma is that it may be reconstituted in a small volume of water if so 
desired, yielding a concentrated plasma which may be especially desirable in 
certain instances.'*’ When the dried plasma is stored in a vacuum bottle, 
equipped with a readily punctured rubber vaccine cap, reconstitution is par- 
ticularly simple, the requisite water being introduced by means of a syringe 
and needle. 

( 3 ) SERUM 

The problems encountered in respect to serum are identical with those of 
plasma except in relation to collection, and in the decreased fibrin with “veil” 
formation during storage of the liquid product. Inasmuch as the authors 
do not anticipate that serum shall be shown to have any advantages justifying 
its use rather than plasma, further consideration of this fluid will be omitted. 

( 4 ) ANIMAU PLASMA 

An almost infinite supply of plasma would be available from lower animals 
could this be so modified as to be suitable for intravenous injection in man. 
Indeed, single transfusions of native animal plasma are often tolerated without 
ill efifects''”’ although the procedure can, by no means, be considered a safe 
one. Contemporary attempts to modif}' animal plasma by Cohn,^® and the 
observations of Wangensteen,^" and of others in regard to this fundamental 
problem are encouraging and may possibly lead to dramatic advances in the 
field of plasma therapy. 

SUMMARY 

In the treatment of traumatic shock the primary objective is the restora- 
tion of a blood volume which has been reduced in consequence of hemorrhage, 
loss of plasma locally at the site of injury, or generally as a result of increased 
capillary permeability. Infusion of crystalloidal solutions only transiently 
increases the blood volume and may, eventually, still further reduce it. Only 
whole blood or plasma may safely, effectively, and permanently restore the 
volume of the circulation, and of these plasma is preferable because a unit 
volume supplies more osmotically active protein than does whole blood. The 
latter, usually, is essential only in the presence of profound anemia. 

The more frequent use of transfusions of whole blood and plasma has 
resulted in improved treatment of injuries encountered in civil life. Valuable 
time, in emergencies, is saved by having preserved whole blood from universal 
donors, and plasma, which need not be typed, available in blood banks. 

The problems related to the collection, preservation, transport, and dis- 
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pensation of whole blood and plasma have been discussed with special consid- 
eration of these in respect to military operations. The limitations of whole 
blood are accentuated under conditions of warfare, and the more readily pre- 
servable plasma is better adapted to cope with these complications. Par- 
ticularly this is true of dried plasma which may be preserved indefinitely at 
uncontrolled temperatures. The length of time that sterile liquid plasma may 
be safely kept unrefrigerated is not yet satisfactorily established, and may 
be limited. In civil life dried plasma can be made available in communities 
remote from blood banks, or where direct whole blood transfusion is incon- 
venient or impractical. Dried plasma, however, has certain disadvantages 
both in civil and military surgery. Its preparation is expensive; sterile 
distilled water must be available where it is used or must accompany it ; and 
some time, usually only a few minutes, is required for it to go into solution. 
This constitutes, however, a valid objection to its use in advanced military 
zones, since the liquid form may be administered with less delay and less 
equipment. Nevertheless, the dried form will remain superior to liquid 
plasma, all factors considered, until the problem of permanent preservation 
of the latter is solved. 

Preliminary investigations related to the modification of animal plasma 
so that it may be suitable for intravenous injection are encouraging but have 
not yet progressed beyond an experimental stage. 

It is our impression that the program of medical preparedness should in- 
clude the organization of a number of well-equipped units in various cities 
throughout the country for the collection and preservation of whole blood and 
plasma. Emphasis should be placed upon the development of more efficient and 
less expensive means of preparing dried plasma, upon improving the preser- 
vation of liquid plasma ; and, possibly, whole blood, and upon the development 
of animal plasma, or other protein substitutes for these. Even though the 
unhappy necessity of actively operating these centers for taking care of military 
casualties does not arise, the res^^lting improvement in availability of blood 
and plasma will result in a marked advance in the prompt and adequate 
treatment of shock in the civil practice of surgery. 
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Discussion. — Dr. Roy D. McClure (Detroit, Mich.) ; I am very glad, 
at Doctor Blalock's request, to tell you of the method of desiccating blood 
plasma, now successfully in use at the Henry Ford Hospital. Dr. Frank W. 
Hartman, Director of our laboratory, did not at first start to make dried 
plasma. He was trying to eliminate reactions following intravenous therapy 
due to impure rubber, or dirty tubing.* He conceived the idea of using 
cellophane tubing instead of rubber. He first used tubing made for dialysis 
but later obtained the tubing prepared for sausage casings, and it has proved 
satisfactory in our now extensive experience. This tubing has the advan- 
tage of compactness. In a small bottle, it is sterilized under steam pressure, 
and is thrown away when we have used it once. 

Doctor Hartman then tried cellophane bottles. Fluid, however, was lost 
rather rapidly through their walls. This loss was through osmosis and not 

* Hartman, F. W. ; The Elimination of Rubber Tubing on Intravenous Sets, Annals 
OF Surgery, hi, 498-501, March, 1940. 
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due to filtration. It then occurred to him that desiccated blood plasma could 
be prepared b}' using this principle. (Slide) (This diagrammatic representa- 
tion is published in the current issue of the J.A.M.A., Dec. /, 1940, Vol. 115, 
pp. 1989-1990, by Doctor Hartman.) He now makes large double walled 
cellophane cylindrical tubing 16 and 24 inches in length. Between these two 
walls of cellophane the blood plasma is poured with a quantity of filtered air. 
A number of these cylinders are supported between the rims of two wheels, 
mounted on the same axle, at a suitable distance. A large fan at one side 

circulates the air through the center and around 
the outside of each cylinder as the wheels are 



Fig. I. — Cellophane cylinder con- 
taining foamy, desiccated plasma. 


turned by a small motor (rotor-pervaporator). 
This rotation produces foaming and the end- 
product is a light airy material which may be 
readily broken up (Fig. i). Plasma desiccated in 
this manner is readily regenerated when we wish 
to use it. In emergencjq we may regenerate it in 
the same cellophane containers either by immers- 
ing the cylinder in distilled water or b^^ opening 
the same and adding distilled water. 

We have used this powder in our operating 
rooms now for some months, and it has proved 
very satisfactory. We know that this method is a 
satisfactoiy one for drying plasma. It has an ad- 
vantage in the rapidity of desiccation, solubility of 
the product, and low cost. 

Dr. Waltman Walters (Rochester. Minn.) : 
Two years ago, while on a visit to European 
clinics, it was interesting to find that in the Serum 
Institute, in Copenhagen, the Director had insti- 
tuted a method by which the blood-group of each 
soldier was recorded on his name plate. In view 
of the fact that blood is being drawn from recruits 
for complement fixation tests, it would be an easy 
matter to have the blood grouped and the result 
placed on the proper identification plates. The 
advantage of that would he apparent in the field, 
where blood transfusion could be carried out 


immediately. It should be possible to train large numbers of persons, both in 
the medical corps and in the line, to draw blood and reinject it, provided suit- 
able containers were always available. Transfusions of blood serum and 
plasma have been of great value. Why not draw 200 to ^00 cc. of blood 
from each recruit, dry the plasma and store it for use when necessary? It 
would seem that the method of drying blood plasma for transportation and 
storage will probably be of great advantage in war casualties. 

In recent issues of “The Military Surgeon’’* there were several excellent 
articles,^’ ^ translated from the German, about the transportation of the 

Hippie, Major General Erich : Transport by Air of the Sick and Wounded. Mil. 


Surg., 86, 439-444, May, 1940. 

= Tonnis, W. : Air Transportation of the Sick and Wounded a Medical Problem. Md. 


Surg., 87, 22-25, July, 1940. 

^ Schmidt, Staff Surg. Frederick: Transportation of the Wounded by Plane, Mil. Surg., 


87, 136-141, August, 1940. 
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wounded by air. One cannot but be impressed by the effect of the difference 
in the concentration of oxygen and nitrogen on patients with chest and 
abdominal injuries who are being flown at high altitudes. It should not be 
difficult, with the pressure chambers now being built, for cheap chambers to 
be obtained to study these problems on animals. It seems to me, too, that 
it would be well worth while to send men to the various institutions in Canada 
where research is being carried out in connection with war medical problems 
for suggestions relative to investigative problems in war medicine. 

I should like, again, to call attention to a worth while suggestion — the 
routine grouping of blood on all recruits, with the group placed oii their 
identification name plates. 

Dr. Bradley L. Coley (New York, N. Y.) : I thought you might be 
interested in actual accounts of British opinion regarding the use of plasma 
and serum for war victims. At the request of Dr. C. P. Rhoads, of the 
Plasma Division of the Blood Transfusion Betterment Association, I put 
some questions to Professor G. Grey-Turner, of the British Post-Graduate 
Medical School, and to Dr. Philip D. Wilson, Director of the American 
Hospital in Britain, and through these men I received replies from Sir E. 
Mellanby, of the Medical Research Council, and Janet Vaughan, Medical 
Officer in Charge of the Ministry of Health and Medical Research Council. 
The former made the following statement; 

“The British reserves of donors have not been exhausted ; in point of fact 
they have been scarcely tapped. The national transfusion scheme is not yet 
under way, and it is doubtful if it will be in full swing before the New Year. 
The four depots near London, administered by the Medical Research Council, 
are the only units bleeding steadily, and they anticipate there will be ho 
difficulty in keeping up their present rate of bleeding for some months. 

“The preference is for dried serum. The reasons for this are : 

(1) That serum can be bacteriologically filtered through Seitz pads. 

(2) That the dried product keeps indefinitely. 

(3) That if a chance organism gets in during the process, there is no 
opportunity for this to grow and produce toxins. 

(4) It can be produced without the addition of an antiseptic. 

(5) There is no evidence that it is a ‘toxic fluid.’ 

“On the other hand, citrate plasma has the following disadvantages : 

( 1 ) It clots after filtration through Seitz pads. 

(2) If it is issued without being filtered, it is opalescent and subsequent 
infection cannot be detected. 

(3) That there is a suspicion that after some time the antiseptic action 
of merthiolate dies out, and that organisms, if present, begin to grow. 

(4) That reports are coming in of brisk reactions after plasma, due pre- 
sumably to using infected plasma. 

“During the air raids on London during September, it may be assumed 
that approximately 1,500 casualties were transfused, the majority with 
plasma. The amount given to each patient varied from 1,000 to 2,500 cc.” 

I was surprised at the large amount of plasma required for each patient, 
but this was substantiated by a letter from Janet Vaughan, as follows: 

“Recent figures from the Middlesex Hospital are: 130 air raid casualties; 
22 needed transfusion ; average dose four and one-half bottles of plasma. 

“(i) We really need plasma sent from the U.S.A. It is not merely a 
question of apparatus. ^ 

“(2) Our supplies of donors are not exhausted, they are constantly 
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growing, but in view of the large quantities needed by each casualty, four 
and seven pints as a minimum, very large amounts of plasma are needed. 

**(3) We prefer dried serum to liquid plasma for some purposes — 

(a) Ease of transport, and lack of necessity for refrigeration. 

(b) It is much easier to make sterile dried serum than it is to make sterile 
liquid plasma. Dried plasma is not used because preparation is unsatisfactory. 

“(4) I cannot give precise figures as to the numbers of transfusions of 
plasma given in the last few months in the whole country, but all the avail- 
able plasma has been used. I have issued for use in the N.W. London area 
1,238 bottles since August ist. All reports on the use of plasma are most 
enthusiastic.” 

Dr. Alfred Blalock (Nashville, Tenn., closing) : Doctors Hartman and 
McClure are to be complimented on their excellent work. This modification 
of the cellophane method is a real advance; and if this powder can be re- 
stored to the liquid form readily, and if it is sterile and not denatured, it will 
probably be used very extensively. 

Aside from the military aspects, it is obvious that the ready availability 
of whole blood in banks, and of liquid or dried plasma, will result in the more 
frequent use of these solutions. It should be generally recognized that these 
solutions) should be used for the prevention of the decline in blood pressure 
as well as for treating shock that has already developed. Blood or blood sub- 
stitutes should be available for immediate administration in all major opera- 
tive procedures in which the need for supplementing the blood volume might 
arise. 

The custom of administering one pint of blood in the prevention or treat- 
ment of shock is too prevalent. It apparently arose from the fact that a donor 
may give one pint of blood with no danger and little inconvenience. It is 
important that blood should be given in adequate amounts according to the 
needs of the patient. If one pint does not suffice, that does not mean that 
several pints might not save the patient. 
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I. A. Bigger, M.D. 

Richmond, Va. 

Peripheral Vascular Injuries frequently involve both artery and vein 
but the arterial injury is more important, for, due to the high arterial pressure, 
hemorrhage is more profuse and more difficult to control. Furthermore, 
obstruction to the flow of blood through a main artery is more apt to produce 
serious damage to the tissues than is obstruction of the return flow in the 
concomitant vein. When a large vessel of the trunk, either artery or vein, is 
injured, fatal hemorrhage frequently occurs because the vascular wound 
usually communicates direct!)' with one of the body cavities. Perforation of 
a large peripheral vein usually communicates with the surface by a narrow 
channel and, therefore, results in only moderate blood loss, for shifting of 
the muscle planes obliterates this channel and traps the blood in the tissues. 
This produces a rapid rise in the extravascular pressure and prevents further 
bleeding. Bleeding from a peripheral artery may be controlled in the same 
way, but a higher extravascular pressure is necessary to control arterial 
bleeding and this may produce serious obstruction to blood flow distal to the 
injury. As the extravascular pressure rises it first obstructs the veins, then 
the arteries, including the collateral channels. The absence of pulsation in the 
small vessels and the increased pressure at the level of injury result in lymph 
stasis and edema. The edema causes further interference with the circula- 
tion, so the net result is the establishment of a vicious circle which leads to 
gangrene unless the pressure on the collateral channels is promptly relieved. 

This sequence of events illustrates one way in which serious difficulty 
may arise as the result of injury to a major peripheral artery. There are 
many other possibilities, such as ischemic gangrene from obstruction of im- 
portant vessels which have insufficient collaterals — for example, the popliteal 
arteries— the development of false aneurysms, etc. 

It is essential, therefore, that surgeons be aware of the physiologic and 
pathologic sequelae common to vascular injuries as well as the specific sequelae 
likely to result from wounds of certain vessels. It is also necessary that 
they be familiar with the symptoms and signs associated with such sequelae. 

Fortunately, the evidence necessary for the diagnosis of wounds of the 
larger arteries may be obtained by careful physical examination, without the 
use of complex apparatus. The area adjacent to the wound should be ex- 
amined for evidence of massive infiltration of the tissues with blood and for 
pulsation outside of the line of the artery. The vessels distal to the injury 
should be palpated and the volume of the pulse compared with that of the 

* Presented before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December lo, 1940. 
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pulse in the corresponding vessels on the opposite and uninjured side. The 
superficial veins should be inspected and the levels at which these veins are 
full and collapsed should be compared with similar levels in the sound ex- 
tremity. Also, the surface temperature and color in the two extremities 
should be compared. Finally, the area over the main vessels near the wound 
should be auscultated. Although the signs of vascular injury usually are not 
difficult to demonstrate, they may be obscured in the presence of profound 
shock. Furthermore, there are often progressive changes in the physical 
signs, so examination as outlined above should be repeated if the original 
evidence is inconclusive. 

The treatment of vascular injuries depends upon many factors such as the 
vessel injured, the presence of persistent or recurrent hemorrhage, the con- 
dition of the distal circulation, the general condition of the patient, and the 
available facilities. Immediate steps to control hemorrhage should be taken 
if there is active bleeding when the patient reaches a First Aid Station. This 
would seem obvious. However, the desirability of avoiding further trauma 
in the presence of shock has been so emphasized, that it now seems advisable 
to stress the necessity for the immediate control of active hemorrhage even 
in the presence of severe shock. Bleeding from large vessels may be con- 
trolled by the application of ligatures, by digital pressure, or by a tourniquet. 
If the vessel is exposed by extensive destruction of the overlying tissues, it 
should be doubly ligated and divided between the ligatures. When a narrow 
tract connects the wound in an arter}'^ with the surface, strong digital pressure 
over the artery at the site of injury may permit the formation of a clot which 
will control bleeding until the patient can be transferred to a station with 
adequate facilities for surgery. If the wound involves an extremity, a 
tourniquet should be applied proximal to the wound during such transfer; 
but the tourniquet should not be tightened unless hemorrhage recurs. The 
tourniquet should be used only when hemorrhage cannot be controlled by 
other means. If there is no alternative, a patient may be transferred from one 
station to another with a tourniquet in use. However, the transfer must be 
made as rapidly as possible and a sign should be attached to the patient’s 
clothing calling attention to the presence of a tourniquet, so that it will be 
removed and hemorrhage controlled by other means at the earliest possible 
moment. If a tourniquet is employed too long, gangrene is inevitable. 

When a patient with injury to a major A^essel reaches a station with ade- 
quate facilities for surgical intervention, the decision must be made as to 
whether or not immediate operation is indicated. Early operation is indi- 
cated if there is continued or recurrent bleeding, inadequate circulation distal 
to the wound, or if there is a large amount of devitalized tissue. If there is 
massive local swelling and poor circulation beyond, exploration should be 
undertaken, and as much clot evacuated as possible. The wounded artery 
should be inspected to determine whether it is amenable to repair or requires 
ligation. Even though the artery has to be ligated, the circulation will usuall}^ 
be improved by the relief of pressure on the collateral channels. However, 
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if there is no bleeding and no reason to suspect that organic material, such 
as shreds of clothing, has been carried in Avith the missile, and if the cir- 
culation distal to the point of injury is satisfactory, it may he advisable to 
delay operation. Superficial infection is an indication for delay because the 
entire operative field is apt to become infected if operation is performed 
under such circumstances, whereas if proper conservative measures are em- 
ployed this is unlikely. Diffuse pulsation in the region around the wound 
is not necessarily an indication for early operation, for pulsating hematomata 
may heal spontaneously. They may become localized and converted into false 
arterial aneurysms or arteriovenous aneurysms, depending upon whether the 
wound involves the artery alone or the artery and vein. Direct arteriovenous 
connections, Avithout associated pulsating hematomata, may heal or may per- 
sist as arteriovenous fistulae (aneurysmal varices). When any of these con- 
ditions are present, and the distal circulation is adequate, operation should 
be delayed for tAvo or three months, unless some indication for immediate 
interference, such as secondar}’^ hemorrhage, arises. Such delay permits im- 
provement of the collateral circulation and gives time for the disappearance 
of pathogenic organisms from the adjacent tissues. 

Whether or not immediate operation is decided upon, shock should be 
controlled, and Avhen possible the blood volume and cell content should be 
restored. 

If secondary hemorrhage occurs, it is necessary to expose the wound in 
the artery and repair it or ligate the vessel. If suture is not feasible, heavy 
silk ligatures should be applied both proximal and distal to the vascular 
Avound, and the vessel divided between them. Proximal ligation of the artery 
at a distance from the Avound is usually contraindicated AAdien the artery alone 
is injured, and should never be undertaken Avhen there is a communicating 
Avound betAveen the arter}”^ and A^ein. 

Vascular suture, Avith maintenance of the lumen of the main artery, is 
the ideal procedure, but in World War I this was not often feasible. Such 
may also be the case in the present Avar for, as pointed out by Bernheim,^ and 
others, the press of patients is- so great and contaminations are of such com- 
mon occurrence during active fighting, that the more refined surgical pro- 
cedures have to lie replaced by others more crude liut life-saving to a greater 
number. The folloAving objections have been advanced against suture: (i) 
It is more time-consuming and, because of the necessity for prolonged anes- 
thesia, is probably more shocking than ligation; (2) it requires more refined 
instruments and suture material, Avhich are not always aA^ailable; (3) if gross 
infection occurs, the danger of secondary hemorrhage is increased; and (4) 
in many instances the vascular damage is so extensive that direct suture is 
not practical, and venous transplants have not often been successful. HoAvever, 
Avith the present methods of Avarfare there Avill probably be an increased in- 
cidence of vascular Avounds made by small fragments of metal — such small 
Avounds being most suitable for repair. Furthermore, the production of 
clinically effective heparin has increased the chances of success in end-to-end 
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suture. Murray and Best- have shown that with regional heparinization, 8o 
per cent of vessels remained patent following end-to-end suture, and 70 per 
cent remained patent when venous transplants were used. While regional 
heparinization seems to have a number of advantages over the systemic use 
of this substance, the latter should be employed when, for any reason, regional 
administration is not feasible. Since thrombosis at the suture line may usually 
be prevented by the use of heparin, and the incidence of infection reduced 
by chemotherapy, it would seem wise to suture wounds of such arteries as 
the carotid, popliteal, and common femoral, because there is danger of ischemic 
gangrene when these arteries are suddenly occluded. Success in this type 
of vascular surgery requires a high degree of technical skill even with the 
aid of heparin. Since the incidence of vascular injuries is small in civilian 
practice, surgeons should perfect their technic in vascular suture in the experi- 
mental laboratory. 

The danger of severe infection and secondary hemorrhage is reduced by 
the systemic and local use of the sulfonamide derivatives. We believe that 
this is particularly true of the local application of sulfanilamide which we have 
now employed for three years in all obviously contaminated wounds. Un- 
fortunately, I have not had the opportunity to make a careful study of our 
records in these cases, but I am convinced that the incidence of infection is 
reduced to a greater degree than can be explained on the basis of systemic 
absorption of the drug. The only objection to the local use of sulfanilamide 
powder, of which I am aware, is that it increases bleeding. In our experience 
this has not been important. We, therefore, advocate the local application of 
sulfanilamide in contaminated wounds, urging, also, that other measures, such 
as debridement, be carried out with meticulous care. 

When suture of an artery is not feasible, ligatures must be applied and 
the vessel divided between them. Catgut is usually recommended for ligatures 
when there is active infection, but I agree with Reid^ that silk is especially 
indicated under such circumstances, and that large ligatures should be used 
for large arteries, as the larger ligatures are less likely to cut through. 

Ischemic gangrene is particularly apt to follow sudden obstruction of the 
popliteal, common femoral, carotid, and axillary arteries. It is, therefore, 
essential when one of these arteries is obstructed that every precaution be 
taken to prevent circulatory insufficienc3^ The following measures, discussed 
in the order of their importance, should be considered in this connection, as 
any or all of them may be applicable in a given case : 

(i) Sympathetic Nerve Block . — Blocking of the sympathetic nerves to the 
involved area, as suggested by Gage and Ochsner,^ and their associates, is 
probably the most important measure yet recommended for the improvement 
of the collateral circulation after the sudden occlusion of an important artery. 

It relaxes the spasm of the branches of the obstructed vessel and thereby 
increases the blood flow through the ischemic area. It may be accomplished 
(a) b}"^ the injection of novocain; (b) by the injection of alcohol; or (c) by 
operation, which is usually unnecessary. The injection of novocain, repeated 
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as often as is necessar}^, is usuall)'- the method of choice in patients with acute 
obstruction of otherwise normal vessels. In elective ligation the sympathetic 
nerves should be blocked both before and after operation, and in accidental 
occlusion of an artery they should be blocked as soon afterward as possible. 

(2) Prevention and Control of Infection . — ^The extent of the associated 
injury and the occurrence of infection are important in determining the 
incidence of gangrene following vascular occlusion. In large wounds infec- 
tion becomes more serious but the extent of the original injury, of course, 
cannot be controlled. It is essential that all available measures be employed 
to prevent infection by the usual pyogenic organisms and especially by the 
gas-forming anaerobes. The measures especially indicated are careful cleans- 
ing with warm normal saline solution, careful debridement, avoidance of ten- 
sion if closure is attempted, and leaving the wound open if there is infection, 
local and systemic use of the sulfonamide derivatives, and administration of gas 
bacillus antitoxin. Blood replacement also helps to prevent infection. 

(3) Occlusion of the Concomitant Vein. — Makins^ established the value 
of this procedure in clinical cases, and Brooks and Martin,® Holman and 
Edwards,’’’ and others, have demonstrated its effectiveness in experimental 
animals. The reasons for this are not clear, for Brooks and Martin have 
shown that obstruction of the concomitant vein, after obstruction of the artery, 
further decreases the volume flow of blood through the tissues distal to the 
occlusion, but they suggested that there was probably a better distribution of 
the blood going through. Holman and Edwards demonstrated that there 
was a higher intravascular pressure distally, and a greater increase in the 
minute volume-flow of blood from the distal end of a divided artery when the 
accompanying vein was ligated proximal to the arterial occlusion, than when 
the vein was obstructed at the same level as the arter3^ They, therefore, 
advocated ligation of the iliac vein when it was necessary to tie the femoral 
or popliteal artery. While the rationale of concomitant vein ligation is not 
clear, there seems to be little doubt of its effectiveness in reducing the inci- 
dence of ischemic gangrene, and since it apparently produces no important 
undesirable after-effects, it is indicated when such arteries as the femoral and 
popliteal are occluded. 

(4) Position of Involved Extremity . — ^Rest and elevation of the affected 
extremity are so commonly observed in the treatment of thrombophlebitis that 
many physicians have adopted these measures in the treatment of all vascular 
disorders. Rest is a necessary measure following arterial occlusion, as muscu- 
lar exertion increases the oxygen demand, but constant elevation of the part 
is obviously contraindicated in most instances of arterial occlusion. As sug- 
gested by Reid,® the extremity should be placed at a level at which the veins 
are normally full. Alternate elevation and depression of the extremity may 
be indicated when there is edema. 

(5) Avoidance of Undue Pressure . — Tight circular dressings must be 
avoided, as they interfere with the flow through the collateral vessels, and 
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especial care should be exercised to avoid prolonged local pressure — as, for 
example, over the heel or external malleolus. 

(6) Local Temperature Control . — An attempt should be made to maintain 
the temperature of the part at the normal level. This is probably best ac- 
complished by the application of voluminous dressings of some warm, soft 
material such as cotton wool. External heat should be applied with care, and 
moist heat must be avoided. 

(7) Pavaex Machine . — Generally speaking, the Pavaex machine is contra- 
indicated when there is an extensive wound, and must not be employed in 
the presence of active infection. It is of no value when arteries are obstructed 
so near the trunk that the cuff cannot be applied proximal to the obstruction. 
When the arterial lesion is sufficiently distal, the Pavaex machine may be used, 
provided there are no contraindications such as wound infection. 

(8) Other Measures . — As previously stated, the blood volume and cell 
content should be restored when possible, for this not only aids in the pre- 
vention and control of infection but also increases the amount of ox 3 ^gen 
reaching the tissues. In other words, local anemia is accentuated by general 
anemia, and to some extent is relieved by blood replacement. In this con- 
nection, if there is cyanosis due to associated thoracic injury or pulmonary 
infection, an attempt should be made to relieve it by the administration of a 
high concentration of oxygen. 

Satisfactory vasodilator drugs are not available. Nicotinic acid apparently 
has some value. Papaverin is rather widely used but its effect is uncertain. 

CONCLUSIONS 

The treatment of injuries to the major peripheral vessels forms an im- 
portant part of modern war surger 3 c In the past, even during the World 
War I, vascular suture was not often feasible, and ligation, either immediate 
or dela 3 'ed, was the usual method of treatment. Since we now have more 
effective means of preventing thrombosis at the line of suture, and of com- 
bating infection, suture should play a more important role in the treatment 
of vascular injuries. The incidence of peripheral gangrene should, thereby, be 
materially reduced. 

When important arteries are occluded certain measures should be em- 
ployed to combat ischemia, among them ligation of the concomitant vein or 
veins and S3'mpathetic nerve block. The latter is especiall3' valuable and 
should be undertaken immediatel3'^ if there is aity evidence of insufficient col- 
lateral circulation. In addition to these local measures, certain general meas- 
ures must also be given consideration. The most important of these is blood 
replacement. 
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Discussion. — Dr. John W. Price (Louisville, Ky.) : There are one or 
two points I want to speak about. The first one is that I cannot share his 
enthusiasm for the operation of suturing blood vessels. I had been suturing 
blood vessels in the laboratory for eight 3^ears ; and during my entire service 
in the war, in Evacuation Hospitals Nos. i, 7, and 15, I did not have an op- 
portunity to suture one vessel. I did have an opportunity to tie every large 
peripheral vessel, and I had no trouble in doing so. 

I think many a boy lost an arm or a leg in the last war because a tourniquet 
was applied in the field by an enlisted man. In many cases the hemorrhage 
could have been controlled by a pack of gauze and a light bandage instead of 
a tourniquet. In the coming war I hope that more attention will be given to 
this point. 

Dr. Deryl Hart (Durham, N. C.) : In my opinion proximal ligation 
should be used only where it is impossible, or inadvisable, as in an infected 
wound, to expose the damaged point in the vessel, and where proximal liga- 
tion may be a life-saving procedure. I am sure Doctor Bigger agrees with 
this, and I simply wish to emphasize this point. My only experience with 
proximal ligation has been in the capacity of a consultant whose advice, to 
explore and suture the perforation of the femoral artery or to ligate the artery 
just proximal and distal to the injury, was ignored. The surgeon felt that 
it was simpler to undertake a proximal ligation in Scarpa's triangle, instead 
of exploring the vessel in Hunter's canal, with the tissues extensively in- 
filtrated with blood. This operation was followed by a rapidly developing 
gangrene, which was made more likely by the following conditions; 

(1) The continuity of the patent artery was interrupted at two well- 
separated points, thus requiring a much wider bridge of collateral circulation 
to carry blood from the artery proximal to the ligation to the extremit}^ distal 
to the point of injury. 

(2) The leak in the artery was not closed (except possibly by the blood 
clot, extravasation of blood, and tension beneath the fascia) so continued 
leakage of blood may have made it impossible for the collateral circulation 
to maintain sufficient pressure in the peripheral arterial system to keep the 
tissues alive. 

(3) The blood clot was not evacuated and the tension beneath the deep 
fascia was not relieved, so that the resultant compression of the collateral 
vessels interfered seriously with the development of an adequate collateral 
circulation. 

(4) With an initial adequate collateral circulation the continual extrava- 
sation of blood from the injured artery might still further increase the tension 
beneath the fascia and render these collateral routes inadequate. 

In view of these factors it seems imperative that if ligation is necessary 
it should lie performed, if at all feasible, immediately proximal and distal to 
the point of injury, without any intervening tributary vessels. 


Dr. Alton Ochsner (New Orleans, La.) : I want to emphasize the im- 
portance of the abolition of the vasoconstrictor impulses in lesions of the 
peripheral arteries, which Doctor Bigger has referred to. Doctor Gage of 
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our Clinic, has done a great deal of work on this, and has shown that if this 
is undertaken as a preliminary measure, ischemic gangrene in the extremities 
need not be feared in operations upon the peripheral vessels. Several years 
ago. Doctor Gage reported, before this Association, a case in which a mycotic 
aneurysm of the common iliac artery was successfully ligated without any 
disturbance of the vascularity of the extremity. This was made possible b}^ 
a preliminary blocking with alcohol of the lumber sympathetic ganglia on the 
side. In patients with injuries of the peripheral arteries, vasospasm is an 
important factor in producing ischemia. This can be satisfactorily treated by 
abolishing the vasoconstrictor impulses by novocain block of the sympathetic 
ganglia. The greater the degree of trauma the more urgent the need for the 
sympathetic block. Even in peripheral arterial embolism, the removal of 
the associated vasospasm in the collaterals will overcome the ischemia, and 
embolectomy is seldom if ever necessary. 

As a result of Doctor DeBakey’s and my investigations in thromophle- 
bitis, we are convinced that the vasospastic influences originating in an injured 
or inflamed portion of the vascular system produce spasm of the associated 
collaterals, particularly the arterioles, resulting in interference with the blood 
supply. This may be so severe that ischemic gangrene can result. All 
of these manifestations can be prevented and satisfactorily treated by either 
repeated novocain block of the lumbar sympathetic ganglia or an alcoholic 
block which produces a more lasting dilation. 

Dr. John C. A. Gerster (New York City) : I would like to call at- 
tention to the possibility of secondary hemorrhage after ligation of main 
vessels in the presence of infection — no matter how mild — as most likely to 
occur from the seventh to the tenth day after ligation. 

In Billroth’s Clinic, in preantiseptic days, this fact was so well known that 
tourniquets were provisionally placed during these critical days so they might 
be instantly tightened in the event of secondary hemorrhage. 

Dr. I. A. Bigger (Richmond, Va., closing) : Doctor Hart apparently mis- 
understood my statements with regard to proximal ligation. I stated that 
proximal ligation, at a distance, should rarely be performed when the artery 
alone is injured, and never when there is a communicating wound between the 
artery and vein. I can conceive of circumstances under which proximal liga- 
tion may be advisable, but it certainly is not to be undertaken unless there is 
an excellent reason for doing so. 

Vascular suture was not often feasible in the last war, and this may be 
true during the present war, but the opportunity for suture should be greater 
now. 

The time to employ sympathetic block is prior to occlusion in elective 
cases, and at the earliest possible moment after accidental occlusion. 
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Parke G. Smith, M.D. 

Cincinnati, Ohio 

A DISCUSSION of the urogenital injuries occurring in the present war is 
necessarily a brief and a theoretic one, for as yet there have been absolutely 
no reports of this subject in any of the very few foreign periodicals that are 
being received in this country to-day, but I believe the knowledge that we 
do have of the type of this conflict will allow us to rather accurately visualize 
the probable nature and frequency of the genito-urinary war injuries at this 
time. Whether such an analysis will be of value when and if we take an 
active part is questionable, for the method of combat and the methods of 
producing casualties are changing very rapidly. 

As a result of the experience of urologists during the last war, some very 
definite statistical information dealing with the frequency and t3'pe of urologic 
injuries in war was obtained. It appears that approximately 7 per cent of 
all penetrating abdominal wounds were accompanied by renal damage, and 
that in 4 per cent the bladder was ruptured. Ureteral injuries were of great 
rarity. Doctor Young states that wounds of the external genitalia were far 
more frequent than those of any other portion of the genito-urinary tract, 
there being 164 cases in the Service records of the A.E.F. Due to the neces- 
sary delay in diagnosis and treatment of the injured, as well as the almost 
universal presence of accompanying damage to other parts of the anatomy, 
we would expect these cases would show a very high mortality, but it is sur- 
prising that as many as 61 per cent of the bladder cases died, and 25 per cent 
of the kidney cases were fatal. Even in those cases where the injury was 
confined to the external genitalia 2.3 per cent died. This is, apparently, a 
rather high mortality, and one that should be given serious thought. 

Injuries of these organs are of such a serious nature that the individuals 
so affected, be they civilian or members of the armed forces, immediately 
become factors that interfere with the efficiency of the military action, whether 
that be offensive or defensive. 

Military efficiency demands their prompt evacuation to a nonmilitary area. 
Humanitarian principles demand their prompt arrival in such areas, for it 
is only in such areas that the special services necessary for complete diagnosis 
and correct therapy can be maintained upon a basis of permanency sufficient 
to assure efficiency. 

Due consideration to these facts should materially lower the mortality 
statistics previously mentioned. This problem of prompt evacuation of major 
casualties is undoubtedly being intensely studied by the Surgeon-General’s 
office. 

*Read before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December 10, ii, 12, 1940. 
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The accuracy of the previously mentioned incidence rates, which have been 
compiled by well known authorities cannot be questioned, but I doubt if they 
are of any particular value to those who are charged with the responsibility 
of the urologic injuries occurring in the present conflict, for this war is dif- 
ferent, as different from the last as the last was from the Crusades. 

It is to be remembered that during the last war combat was of a rather 
personal nature — more or less man-to-man — -and that, broadly speaking, cas- 
ualties were the result of penetrating wounds such as those produced by 
bullets and shell fragments. Casualties were confined almost entirely to 
those of the armed forces. But now, combat, if you can call it such, is a 
rather one-sided affair, ultramechanized units of one nation preying upon the 
civilian population of the other. On only rare occasions do the men of the 
armed forces actually fight each other. I should imagine that to-day the civilian 
casualty list is far greater than that of the armed forces. 

Casualties are now produced in an entirely different way than they were 
25 years ago, for now, during this period of ultramechanization, the damaging 
factor is massive, crushing force rather than the penetration by bullets or 
shell fragments. Consequently I feel that we are warranted in believing that 
the injured who do not immediately die are usually very seriously hurt. 
Hence, we should expect a marked increase in the severity and probably in 
the frequency of such things as ruptured kidneys and bladders. Casualties 
in the military service, itself, are probably more extensive and serious than 
in any other war, for if you can get a ruptured kidney or bladder as the 
result of an automobile “turn over,” visualize just wbat would happen to you 
if you were in a tank or airplane ? 

In other words, I believe that the type of genito-urinary injuries occurring 
in to-day’s conflict are quite comparable to those which we are seeing in our 
civilian practice with greater frequency each 3'ear, as the result of the con- 
stantly increasing number of automobile accidents. From the experiences 
gained in the Urologic Services connected with our larger general hospitals, 
where a great deal of traumatic urology is seen, certain lessons have been 
learned and certain basic principles established which, I think, may be easily 
applied to the conditions that are being seen in Europe to-day, and to which 
we, as doctors, may be required to give our personal attention in the not far 
distant future. 

The most logical classification of renal damage is that of Stirling, who 
recognizes four groups: (i) In which there is minimal damage, with minor 
hemorrhage,a slight tearing of the renal capsule, and little or no damage to 
the renal parenchyma; (2) one or all of these are more severe; both of these 
types respond to conservative therapy. (3) There is actual major damage 
to the renal parenchyma, fracture of the capsule and massive hemorrhage 
both extracapsular and intrarenal. It is in this type that our therapeutic 
principles have materially changed during the past few years, for formerly 
we were inclined to treat these cases very conservatively, and many times 
were apparently successful. 
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A study of those cases that were supposedly handled successfully by con- 
servative measures, and the results of Stirling, in his animal experimentation, 
have shown that the functional integrity of a third degree damaged kidney is 
frequently jeopardized, if not actually destroyed, by conservatism. It is now 
generally agreed that such a kidney should be exposed by a flank incision, the 
clot evacuated, hemorrhage controlled, and any definitely indicated reparative 
surgery carried out. (4) Damage is so extensive that the life of the in- 
dividual can be best assured Ijy prompt nephrectomy. 

In ureteral injuries, immediate recognition of the nature of the injury is 
demanded in order that pyelotomy may be performed, and thus save a kidney 
until such time as plastic ureteral surgery can be safely undertaken. 

Air-raid casualties among the civilian population will, I am certain, show 
a marked increase in the incidence of bladder rupture, particularly of the 
intraperitoneal type. Rupture of the bladder, whetlier it be of the extra- or 
intraperitoneal type, requires prompt recognition and immediate cystotomy. 
This is likewise true in cases of urethral rupture. 

Efficient therapy of injuries of the urinary tract demands full recognition 
of the necessit}' of maintaining an unobstructed flow of urine from all parts 
of the tract, even if surgery is necessary to establish such drainage. Hemor- 
rhage, of course, must be controlled, and its effects overcome by prompt 
utilization of to-day’s accepted procedures. 

Organs of the genital tract of the male may be treated conservatively, if 
infectioii is controlled, for the reparative ability of that part of the anatomy 
is well known. 

As in all traumatic surgery the control of infection is a matter of major 
importance in the therapy of urogenital injuries. The remarkable advance 
of chemotherapy, during the past two or three years, has greatly increased 
our ability to deal with this problem of infection. The use of sulfanilamide as 
an irrigating solution, dilute as it necessarily is, of sulfanilamide and sul- 
fathiozole as powder dressings, and of sulfapyridine and sulfathiozole inter- 
nally, have been most effective. 

In this connection, I should like to call to your attention that it is the 
belief of Doctor Alleya that, apparently, the maximum effect of sulfathiozole and 
sulfapyridine in urinary infections is obtained by comparatively small doses, 
namely, 2 Gm. per day for an individual weighing 150 pounds. 

In conclusion, may I say that, in my opinion, the urogenital injuries 
sustained during this war will be as frequent and possibly of a more serious 
nature than those of the last war ; and I should like to repeat that the effective- 
ness of their therapy will be greatly increased by their prompt arrival at a 
place where they can have the benefit of those specialized diagnostic and 
therapeutic procedures that can be efficiently maintained only upon, at least, a 
semipermanent basis. 
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INJURIES TO THE CHEST* 

Daniel C. Elkin, M.D., and M. H. Harris, M.D. 

Atlanta, Ga. 

FROM THE DEPARTMENT OF SURGERY, EMORY UNIVERSITY, ATLANTA, GA. 

The danger from chest wounds is in a large measure due to the narrow 
margin of safety under which the thoracic viscera work. A rapid change of 
pressure relationships within the thorax affects the aeration of the blood, the 
filling and emiitying of the heart, and the circulation not only in the thorax 
but also of the whole body. A knowledge of certain fundamentals of the 
mechanics of respiration is, therefore, a necessary prerequisite for the surgery 
of this field. Injuries affecting these relationships may be rapidly fatal and, 
therefore, worthy of immediate and heroic action. 

With the respiratory passages open and the lungs at rest, the pressure 
within the lungs (the intrapulmonic pressure) is the same as that of the 
atmosphere; but with inspiration and expiration certain changes take place. 
With inspiration the pressure becomes slightly less than that of the atmosphere 
and with expiration the pressure rises slightly. These changes vary greatly 
with the intensity of the respirator}'- movements and with the size of the 
opening to the exterior. Forced expiration with the glottis closed raises the 
intrapulmonic pressure. A crushing pressure applied to the chest, as may 
happen in accidents, can raise it to such an extent that one or both lungs may 
be ruptured, even though the thorax is not penetrated. 

The pressure within the thoracic cavity outside the lungs (the intrapleural 
pressure) is normally negative, due to the elastic recoil force of the lungs. 
It varies, too, with the depth of respiratory excursions. These changes affect 
not only the lungs but the ■^vhole cardiovascular system, since the intrapleural 
pressure, including that of the venae cavae as they enter the heart, is normally 
less than that of the atmosphere. If for any reason there is a change from 
a negative to a positive pressure, the filling and emptying of the heart is 
immediately affected. 

Conditions are quite different with the thorax opened, and upon a recog- 
nition of these conditions are based the fundamental principles of most opera- 
tive procedures within the thorax. If the opening in the chest is smaller than 
the larynx, the lung collapses, but on inspiration partial expansion occurs, and 
respiration in an individual with normal vital capacity is only slightly em- 
barrassed. If the opening is larger than the laryngeal opening, air will enter 
more freely than through the trachea. The mediastinum will be forced toward 
the unopened side in inspiration and back toward the opened side in expira- 
tion. This condition, known as mediastinal flutter, probably subjects the 
heart and great vessels to varying degrees of positive and negative pressures. 

* Read before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December lo, ii, 12, 1940. 
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In addition, air passes from one lung to the other in useless exchange. All 
this may lead to rapid asph)'xia. Therefore, the first principle in treatment 
of any sucking wound is immediate closure of the opening, preferably by 
suture of the skin, or by temporary plugging with the finger, the hand, or by 
the application of moist gauze. 

The main consideration in the treatment of all chest injuries is: (i) The 
treatment of shock; (2) the arrest of hemorrhage; (3) the replacement of 
lost blood and fluids ; and (4) the restoration of the physiology and dynamics 
of the cardiorespiratory system. 

Thoracic injuries in civil life are different from those seen in war injuries, 
and are less severe. In the former, a knife, ice-pick, or pistol bullet are the 
usual weapons ; and large sucking wounds, such as are made by shrapnel, are 
less frequently seen. The lodgment of clothes, ribs and shell fragments, giving 
rise to serious infection, is, therefore, more rarely a complicating factor. 

Pleuropulmonary lesions may be divided into those having (i) open 
wounds of the thoracic wall; and (2) those having closed wounds. Open 
wounds are by far the more dangerous, the degree of danger depending upon 
the size of the wound, the amount of foreign material carried into the chest, 
and the injury to the viscera. Such wounds should be carefully cleansed, 
debrided, and sutured as soon as possible. 

Pleuropulmonary lesions with a closed wound are more common and far 
less dangerous. They are usually caused by a knife or ice-pick, and the 
external wound has closed spontaneously or has been converted into a closed 
lesion by suture. The main problem in the treatment of thoracic injuries in 
civil life is, therefore, concerned largely with closed wounds and the conditions 
arising from injury to the thoracic viscera. Treatment is always dependent 
on the symptoms exhibited b}^ the individual patient rather than by a set 
rule. In the main, the treatment is conservative and nonoperative, although 
operation is carried out for heart wounds, for large lacerated wounds of the 
lung, for hemorrhage from an intercostal or internal mammary vessel, or for 
compression pneumothorax. 

Simple fracture of one or more ribs requires no special treatment other 
than immobilization and sedatives. Depressed fractures of ribs or sternum 
sometimes require elevation of the fragments either under general or local 
anesthesia. Multiple bilateral rib fractures are more serious because of the 
complicating factors of shock, hemorrhage and pneumothorax. The patient 
must be kept comfortable with opiates. Administration of oxygen, by means 
of the tent or the nasal catheter, often gives relief. Occasionally, in extensive 
multiple fractures, strapping of the chest makes the patient more uncomfort- 
able, in which case the chest may be wrapped with heavy muslin or elastic 
stockinette. Nerve block may be tried for relief of pain. 

Complications following fractures or any chest injury must be watched 
for and treated as the^^ arise. The most common are: (a) Pneumothorax; 
(b) atelectasis; (c) emphysema; (d) hemothorax; (e) contusion and hemor- 
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rhage into the lung; (f) traumatic asphyxia; (g) paral3'tic ileus; and (h) 
empyema. 

"1 raiimatic asphyxia is due to violent but temporary compression of the 
chest. Two types are recognizable. The more common and more serious 
is characterized by short, uneven respirations. There is a general pallor of 
the face and neck with areas of purplish discoloration. The pulse is weak 
but fast, and the skin is cold and clammy. Often the patient is unconscious 
or stuporous. The treatment is that of shock and the administration of oxygen. 
If the patient recovers from shock, the prognosis is good. The more rare 
and less serious type is characterized by ecchymosis of the face, neck, and 
upper chest. It is caused by compression of the chest, with a sudden rise 
in the intrapleural pressure, which collapses the veins of the mediastinum, 
and forcibly ejects the blood into the valveless veins of the neck and head. 
There are subconjunctival hemorrhages, exophthalmos and hemorrhages into 
the skin. If uncomplicated, recovery takes place in seven to 20 da)’^s. Treat- 
ment is supportive with inhalation of ox3'gen. 

Pleuritis is due to contusion of the pleura and may or may not be ac- 
companied by one or more fractured ribs. The patient’s chief complaint is 
pain on inspiration. There is usuall3^ a slight rise in temperature, and a 
friction rub may be heard over the injured area. Occasionally, the pleuritis 
is accompanied by a clear or bloody effusion. The treatment consists of 
strapping the chest wall and the administration of sufficient opiates to relieve 
the pain. Unless the fluid is excessive and respiration is embarrassed, it need 
not be removed by aspiration. 

Injuries of the lung and pleura ma3' produce two t3'pes of emphysema: 
(i) Subcutaneous; and (2) mediastinal. When the lung is torn, and a ten- 
sion pneumothorax develops, air may be forced through an opening in the 
parietal pleura into the subcutaneous tissues of the chest wall or even over 
the greater part of the body. If the lung is injured internally, air may be 
forced along the peribronchial and perivascular tissues into the mediastinum 
and from there it may appear in the supraclavicular fossae or in the groin. 

The majority of cases of subcutaneous (interstitial) emph3’^sema require 
no treatment other than that for the chest injury. If the wound in the lung 
is valvular and the emphysema spreads rapidly, it may be necessary to explore 
the wound and close the opening in the pleura. Sometimes suturing the in- 
tercostal muscles together tightly will suffice, or inserting a needle or trocar 
into the chest and withdrawing the air. Rarely is it necessary to resort to 
multiple incisions to relieve the tension. 

Emph3’^sema of the mediastinum is rare. If the lung is injured internall3’’, 
air may be forced along the peribronchial and perivascular tissues to the 
mediastinum. In cases where the trachea or large bronchi are injured there 
will probably be extensive mediastinal emphysema, which ma3' greatl3' em- 
barrass respiration and produce death unless the pressure is relieved. The 
symptoms are those of crepitation over the suprasternal notch, cardiopul- 
monary distress, and roentgenographic evidence of air in the mediastinum. 
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The treatment of mediastinal emphysema depends on the amount of ten- 
sion present. Some cases can be left alone entirely. Some can be successfully 
treated by aspirating the air from the pleural cavity, and relieving the tension 
in the mediastinum. Others have to be treated by incision over the supraster- 
nal notch and allowing the air to escape through the opening. If the latter 
becomes necessary to prevent collapse of the intramediastinal vessels or 
trachea, then great care must be taken not to produce infection and mediastin- 
itis. 

In thoracic injuries two types of pneumonothorax may be produced: (i) 
With an open wound of the thoracic wall; and (2) with a closed wound. 

If a bilateral pneumothorax is present, the amount of collapse may pro- 
duce death, due to the marked decrease of the vital capacity of the lungs. 
This condition demands immediate withdrawal of the air from both by a 
needle or a catheter. 

Tension pneumothorax is a type of valvular pneumothorax, that is, the 
valvelike tear in the lung allows the air to enter the pleural cavity but pre- 
vents its escape. The closed type is seen in cases where the lung is ruptured 
by external compression when the glottis is closed. The symptoms are shock, 
cyanosis, dyspnea aiid shifting of the mediastinum. If the injury in the 
lung involves the mediastinal pleura, mediastinal emphysema may result, and 
progress to such an extent that crepitation can be felt in the suprasternal notch. 

Tension pneumothorax can be rapidly fatal and should be treated im- 
mediately. The best and simplest method is the insertion of a large-gauge 
needle into the pleural cavity and thus allow the air to escape through the 
needle, which is connected to a rubber tube, the lower end of the tube being 
submerged in water two or three feet below the level of the bed. 

Uncomplicated pneumothorax without tension requires no treatment other 
than keeping the patient semiupright in bed for a few days, because air is 
rapidly absorbed by the pleura. 

Large open pneumothorax may result in death quickly, due to mediastinal 
flutter. The mediastinal flutter can be prevented during closure of the wound 
by steadying the lung with forceps. 

Blood may collect in one or both pleural cavities following any thoracic 
injury. Most penetrating wounds of the chest are followed by the accumula- 
tion of some blood in the pleural cavit3q varying from an imperceptible 
amount to several liters. There are several sources from which the blood 
may come, the most frequent being from the injured lung. It may also come 
from severed intercostal vessels, internal mammary vessels, the az^'gos veins, 
the heart, or even from injured abdominal viscera if the diaphragm has been 
penetrated. The amount of collapse of the lung and, therefore, the amount 
of dyspnea depends upon the amount of blood and air in the pleural cavities. 
Many cases of hemothorax are accompanied by varying degrees of pneumo- 
thorax. 

The treatment of hemothorax depends upon the amount of hemorrhage 
and its source. If the bleeding is from an intercostal or internal mammary 
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vessel, the vessel should be ligated immediately. If the hemorrhage is from 
the lung, bleeding will usually continue until the intrapleural pressure rises 
high enough to serve as a tamponade, which stops the bleeding. 

If the amount of hemorrhage is not great enough to produce distressing 
respiratory symptoms and is not steadily increasing in amount, then it should 
be left alone. In such cases the patient should be placed in a semiupright 
position to facilitate respiration, and given sufficient morphine for rest. Mor- 
phine not only makes the patient more comfortable but is valuable in con- 
trolling further hemorrhage b}^ decreasing physical and respiratory move- 
ments, thus allowing quicker clotting at the point of hemorrhage. 

Whenever possible, the blood should be left in the chest. If the blood is 
withdrawn, the lung will reexpand and hemorrhage start anew. Instead of 
decreasing the chances of empyema developing, aspiration will increase the 
chances because it is an added avenue of entrance for bacteria. In over 95 
per cent of the cases the blood is readily absorbed. The only indications for 
aspiration are severe dyspnea and pain. 

If hemorrhage is sufficient to cause distressing respiratory difficulty, then 
thoracentesis must be performed and enough blood withdrawn to bring about 
comfort. It is best to replace the blood withdrawn with the same amount 
of air to maintain sufficient intrapleural pressure to prevent further hemor- 
rhage from the injured lung. If hemorrhage persists in filling the chest, it 
may be necessary to cauterize the bleeding point through a thoracoscope, or 
the chest may have to be opened and the hemorrhage controlled with liga- 
tures or packs. Several transfusions may be necessary. 

Atelectasis may involve an entire lung, one lobe or a few lobules. Massive 
collapse results if a large bronchus becomes plugged. Following thoracic 
trauma, the atelectasis per sc needs no treatment. When atelectasis is due 
to plugging of a bronchus, an attempt should be made to remove the plug 
by turning the patient from side to side, by giving expectorants, or with the 
aid of a bronchoscope. 

Prolapse of the lung may occur in open, sucking wounds of the chest. If 
the lung is expelled through the wound as a result of a cough or severe strain, 
it may be caught by a fragment of a fractured rib. The lung tissue may be 
seen protruding through or into the wound. It is accompanied by pneumo- 
thorax, mediastinal flutter, and possibly some degree of hemothorax but 
usually in slight degree. 

Treatment consists of holding the lung in the prolapsed position with 
sponge forceps, under hyperpressure anesthesia, while debridement of the 
wound is carried out and the lung is then cleaned and sutured. The external 
wound is closed tight. If drainage is necessary, it should be of the water-seal 
type. 

Chylothorax results from damage to the thoracic duct as it passes though 
the mediastinum. It occurs infrequently and may easily be mistaken at first 
for empyema, as the fluid is gray and saguineous. It appears one to three days 
following a chest injury and soon produces respiratory distress which rapidly 
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requires aspiration. If the aspirated fluid is allowed to stand, it will separate 
into an upper milky and a lower bloody layer. Analysis of the fluid reveals 
fat to be present. 

Treatment is chiefly that of repeated aspirations. The frequency of aspira- 
tion depends on the amount and occurrence of respiratory embarrassment. 

Crushing injuries of the chest are frequently seen as a result of automobile 
accidents. INIany are immediately fatal and are due to rupture of the heart, 
lungs or great vessels as a result of compression, or penetration of the viscera 
by sternum or broken ribs. Little attention has been paid to nonpenetrating 
heart lesions which are not fatal. Certainly, there is no reason to believe that 
the heart, situated as it is between the sternum and the spine, is not subject 
to contusions of considerable severity and from which recovery takes place 
in the majority of instances. The most common cause of such an injury is 
one in which the driver is suddenly thrown forward against the steering 
wheel, and the sudden compression may injure the heart without fracturing 
the sternum or ribs. Any patient who is struck in the chest should be 
suspected of such an injury, particularl)'^ if symptoms of precordial pain, 
dyspnea and tachycardia are present. Persistence of these symptoms, to- 
gether with irregularity of the heart, cyanosis and a peculiar “tick-tick” 
quality of heart sounds, makes the diagnosis almost certain. The treatment 
is entirely symptomatic. The chief reliance is to be placed on morphine and 
sedatives for rest, and on oxygen for dyspnea and cyanosis. The patient 
should be confined to bed until all symptoms have subsided. 

Penetrating wounds of the heart are usually produced by a stab or bullet. 
Occasionally freak accidents may result in penetration of the heart. Approxi- 
mately 2 per cent of penetrating wounds of the chest injure the heart. If 
patients who die of cardiac wounds but never reach the hospital were con- 
sidered, the percentage would probably be higher. 

Symptoms of exhaustion, collapse, cessation of bleeding from the external 
wound, and frequently unconsciousness are due to tamponade and loss of 
blood. When the heart is wounded, it usually bleeds freely into the pleural 
cavity or to the outside. At the same time blood collects in the pericardial sac. 
When from loo to 200 cc. has collected, the pericardium becomes distended, 
the intrapericardial pressure rises, and the venae cavae can no longer empty 
normal quantities of blood into the heart. The heart being unable to fill to 
capacity, can no longer empty, and cerebral anemia results. 

To aid in the diagnosis the venous pressure should be taken and the heart 
viewed through the fluoroscope. Under the fluoroscope, the normally active 
cardiac shadow is seen to be motionless, or its amplitude greatly reduced. 
The normal venous pressure is 75 to 125 Mm. of water, but in cases of tam- 
ponade the venous pressure may rise as high as 340 Mm. of water and still 
be compatible with life, if the pressure is not maintained for too long a period. 

In summary, a lowered or falling arterial pressure, a high or rising venous 
pressure, and the absence of cardiac pulsations by fluoroscopic examination 
make the diagnosis of tamponade practically certain. 
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The treatment is immediate operation. In order to save time, instruments 
needed for the operation should be kept ready at all times in a separate con- 
tainer. When the operation is begun, fluids should be started intravenously, 
but should be given slowly until the pericardium is opened and the tamponade 
is relieved. Transfusions of whole blood should be given to replace the lost 
blood. Autotransfusions are often life-saving. Several types of incisions 
have been advocated for approaching the heart, but the main aim is to secure 
its rapid exposure. The intercostochondral thoracotomy (Spangaro), with 
removal of one or more cartilages and a portion of the sternum, is probably 
the easiest and speediest. With any type of incision the internal mammary 
vessels are ligated and the lung and pleura are displaced outward by gauze dis- 
section. Injury to the pleura should be avoided if possible. The pericardium 
should be opened, and the blood and clots aspirated. The wound in the heart 
can often be covered with a finger until a suture can be placed. It may re- 
quire several sutures to close the perforation. After all blood and clots have 
been removed from the pericardium, it should be closed loosely in order to 
provide drainage of serum and residual blood into the pleural cavity. If the 
pleura has been damaged, an attempt should be made to repair it and the 
wound closed in layers. Silk is used throughout. Wounds of the right 
ventricle ofifer the best prognosis. 

Perforation of the diaphragm, with or without abdominal injury, may 
result from various t3'pes of thoracic injuries and are probably more com- 
mon than is realized. Unless there is an accompanying abdominal injury, 
many cases may go for weeks or even months before being recognized. Prob- 
ably, many cases are never recognized if the perforation is small or incomplete. 

There are no distinctive early symptoms unless there has been some 
abdominal damage. Later the symptoms of diaphragmatic hernia develop. 
Treatment is symptomatic. The chest injury must be treated, according to 
what damage has been done. If signs and symptoms of perforation of an 
abdominal viscus are found, an exploratory celiotomy must be performed and 
the damage repaired. Bullet wounds and wounds from long knives are the 
most common causes of thoraco-abdominal injuries. 

SUMMARY 

(I) The treatment of chest wounds is in the main conservative, directed 
toward: (i) The treatment of shock; (2) the arrest of hemorrhage and the 
replacement of lost blood; and (3) the restoration of the normal physiology 
and dynamics of the cardiorespiratory system. 

(II) Active and immediate operative procedures are indicated in sucking 
wounds of the chest, persistent hemorrhage, tension pneumothorax and pene- 
trating wounds of the heart. 

Discussion. — Dr. A. O. Singleton (Galveston. Tex.) : I shall direct 
my remarks to only one type of injury, and that is penetrating wounds of 
the heart. These wounds may be either gunshot or stab wounds. One of 
my associates, a young man who sees the humorous side of things very readity, 
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says he can prognosticate the times by the wounds the Negroes have in our 
part of the country. In prosperous times they buy bullets — and gunshot 
wounds prevail, and in “hard times” they use a knife. At the present time 
we are not seeing so many stab wounds. 

With stab wounds of the heart, the patient dies of one of two causes. 
He may die immediately, of course, but if he lives longer he will die of heart 
compression or from hemorrhage. The hemorrhage will be into the pleural 
cavity, the wound having penetrated the pleura and pericardium. Those 
who die of .compression have a wound which did not penetrate the pleura. 
By the physical signs one can usually tell whether the patient had a thoracic 
wound of the heart or an extrathoracic one. Aspiration of the pleura and, if 
necessary, of the pericardium may be advisable. Where the pleura has not 
been soiled, it is important to avoid opening it when operating. Where the 
wound has penetrated the pericardium and the pleura, it is important to ap- 
proach the heart through the pleura. By studying these cases I think one 
is able to determine fairly accurately when operative approach for suture of 
the heart is indicated. 

Dr. Deryl Hart (Durham, N. C.) : In our experience, ,we have had 
little trouble with hemorrhage into the pleural cavity when the patient comes 
in shortly after the injury. Our most difficult problems have been in handling 
those patients who come in several weeks after receiving a puncture wound 
of the chest. The blood has not been evacuated, and tbe temperature is 
moderately elevated. Aspiration reveals an infection of a relatively low 
grade and subsequent roentgenograms show a multiloculated cavity, appar- 
ently formed by partial organization of the blood clot, occupying the pleural 
space left by the collapse of the lung. The problem of getting the lung to 
reexpand is far more difficult than in the usual empyema of a similar dura- 
tion. It has seemed to me that in the presence of a large hemorrhage which 
has not been evacuated, the fibrosis and tying down of the lung is more rapid 
than in the presence of an acute empyema of like duration. 

I wondered if Doctor Elkin has found that not evacuating a large hemor- 
rhage predisposes to subsequent limitation of motion on that side of the 
chest, and also what experience he may have had with handling low-grade 
infections in partially organized hematomata of several weeks’ duration. 

Dr. I. A. Bigger (Richmond, Va.) : I enjoyed Doctor Elkin’s paper and 
agree with most of the things he has said. However, there is some question 
in my mind in regard to his method of handling hemothorax. It has seemed 
to us that when there is a large amount of blood in the pleural cavity, even 
though there are no pressure symptoms, it is wise to evacuate it because of 
the value of the blood itself. If the patient is seen early and there is no 
evidence of gross contamination, you have an excellent supply of blood for 
autotransfusion. If the blood is aspirated witbin a few hours, I know of no 
reason why it should not be returned to the patient's circulation. Recently, 
Dr. H. J. Warthen, Jr., operated upon a patient for a heart wound which 
communicated with the left pleural cavity. Thirteen hundred cubic centimeters 
of blood rvere aspirated from the pleural cavity, citrated, filtered, and used for 
autotransfusion. We believe that this may have influenced the outcome. 
It does seem that if there is uncontaminated blood in the pleural cavity it 
should be aspirated and replaced by air. Simultaneous air replacement pre- 
vents the danger of reactivating the hemorrhage by changing the intrathoracic 
pressure. 

One other point on which Doctor Elkin and I have previously disagreed 
is the question of aspiration in certain patients with acute cardiac tamponade 
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a procedure which I believe Doctor Singleton first recommended. When 
patients with tamponade show a temporary response to conservative measures, 
relief of pressure by aspiration may prove to be the only treatment necessary. 
The very serious ones, who show less response to conservative measures, may 
be tided over by aspiration while adequate preparations are made for opera- 
tion. In military practice aspiration should be of great value, for a large 
percentage of patients with heart wounds will die of tamponade before they 
can be transported to stations with adequate facilities for thoracotomy and 
cardiorrhaphy. 

Dr. Daniel C. Elkin (Atlanta, Ga., closing) : In answer to Doctor 
Hart’s question, there are certainly some cases in which, if blood is left in 
the chest, fibrosis and low-grade infection develop. These are difficult to 
cure. In some 1,500 cases of wounds of the chest we have had only 3 per 
cent infections — treated for the most part by conservative measures. I be- 
lieve if all cases were aspirated or opened and cleansed of clots and fibrin 
and blood, infection would be high, and I think it is the lesser of two evils 
to treat them by aspiration unless symptoms of pain are present. If definite 
infection is present it must be treated as empyema. The question of aspirat- 
ing to relieve compression of the heart b}^ blood is an extremely difficult one 
to decide. Undoubtedly, there are some cases with definite tamponade of 
the heart, which if left alone will recover. Certainly, they could be cured by 
aspiration — but, how to choose these cases? Therefore, I think if these signs 
are present it is safer, in the long run, to operate and suture the heart. 
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THE ROLE OF THE PLASTIC SURGEON IN THE CARE OF WAR 

INJURIES* 

ViLRAY P. Blair, M.D. 

St. Loms, Mo. 

For our participation in the World War, General Gorgas made definite 
provision to give special care to face and mouth wounds from the time of injury 
until final total restoration, as far as the latter was surgically and physically 
possible. This preparation embraced personnel and consultants, special equip- 
ment, and even dictated definite plans of procedure in cases where either the 
preservation of life or the possibility of ultimate rehabilitation might depend 
upon the kind of early treatment given, but all correlated to general plans of 
hospitalization, evacuation and transportation. Fortunately, the opportunity 
to use the plan was of short duration, but that the scheme was basically sound 
was proved by the fact that the majority of face and mouth injuries returning 
to this country as casualties had been wounded previous to St. Mihiel, before 
the plan could be put in an3qhing like general operation. Though a much larger 
number of such injuries were sustained at St. Mihiel, the Argonne, and later, 
it is to be inferred from the records of the surgeon general, that the majority of 
the latter had been returned to duty before the time of embarcation. 

In this country the care of these cases was rather indiscriminately referred 
to as “Plastic Surgery” or “the care of face and mouth wounds,” but in the 
A.E.F. it was definitel)^ classed as “Faciomaxillary Surgery,” and it was because 
of their high percentage of occurrence in trench warfare that a special division 
was organized for their treatment. Many were almost immediately fatal, and 
most of those surviving who had not been given a correct start from the first 
were ambulatory for long periods, becoming indolent, resentful of discipline, 
and lacking in morale, while the government’s policy of paying these men to 
remain idle proved far from helpful. In the aggregate, these became an im- 
mense expense to the government, and a small but vociferous minority were a 
“headache” to those assigned to their care. All of the above had been fore- 
shadowed in the experiences of our Allies, but with us the difficulties were 
exaggerated both by the individualism of the American soldier and by well- 
meant but overenthusiastic expressions of civilian sympath}'. 

No special activity can survive in an army that is not smoothly geared to 
normal running of the whole scheme, which in action rates in importance first : 
men ; then ammunition and food ; the activities of the medical department com- 
ing fourth ; therefore, it behooved that our division carry on inconspicuously. 

To be welcome as well as useful in Front areas. Field and Mobile hospitals, 
it is more important that men designated for any special work be all 'round 
well-trained general surgeons than that they have any highly specialized know- 

* Read before the Fifty-third Annual Session of the Southern Surgical Association, 
Hot Springs, Va., December lo, ii, 12, 1940. 
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ledge of plastic surgery or any other special type of surgery. In a “putsch” in 
those days, operating surgeons in such hospitals were expected to work for 12- 
hour periods and to take on everything brought to their tables from fractured 
skulls to fractured toes, including all types of injuries anywhere in between. 
If they could not do this, they might prove more of a hindrance than a help. 

The average dental surgeon has special knowledge of the treatment of jaw 
fractures. The well-trained surgeon is skilled in the care of the tissues of the 
whole body ; by pairing these — a dentist and a doctor — into individual working 
units, we were eventually able to put the care of face and mouth injuries on a 
par with other standardized procedures. All we asked of those designated to 
care for face injuries in advanced areas was that they be familiar with a few 
simple working rules aimed at the preservation of life and tissue, that they call 
for and work with the dental surgeon on all jaw or face fractures whether open 
or simple, that each carry the needed simple special equipment in his musette, 
and, above all, that they never forget that they are under the orders of the com- 
manding officer of the hospital wherever they might be even temporarily 
stationed. 

The late care of these cases can best be undertaken in selected wards or hos- 
pitals where special skill and equipment are available, but these must be situated 
in the lines of evacuation. To reverse the stream of the latter, can be about as 
easy as reversing the flow of the Mississippi River. One of the pet schemes con- 
ceived in the office of the surgeon general, and sanctioned by the chief surgeon 
and by the chief dental surgeon of the A.E.F., was a hospital to be used for 
head and face injuries. This was finally located in one of the largest and newest 
hotels in Vichy, especially staffed and equipped, but, unfortunately, off the line 
of evacuation to the port of embarcation, with the result aptly pictured in the 
lament of the chief ophthalmologic surgeon Avho, ineffectually, objected to hav- 
ing his ward filled with leg and arm cases, protesting that, “except socially,” he 
“had not seen a leg in 20 years.” 

Unless “digging-in” again becomes prevalent, faciomaxillary surgery will 
likely never again attain to the spotlight prominence it had acquired long before 
we got our cue of entry ; however, the niceties of treatment which largely de- 
termine both the quality of the final result, and whether the recovery period 
will be measured by days, months, or possibly years, are still just as important 
to the individual casualty as if he were a battalion. 

The above is a high-spot review of the impressions gained in seven 
months of preparation in the surgeon general’s office, ten months of active 
duty in France previous to the Armistice, and 20 years of postwar caring for 
the injured — but all this would be meaningless did it not carry some possibly 
practical suggestions applicable to the future. 

The type of surgery at present commonly designated as “plastic,” is one 
of the oldest of the surgical arts, and has only an accidental relation to dentis- 
try, or to any other surgical field. The machine age, more than war, has 
again emphasized and enlarged the need for this older type of surgery, and 
the call is being answered by men having, on the average, a little different 
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mental make-up than those who prefer to work in prolilems related to the 
special sense or the vital organs. Man)^ of the same type of surgeons as 
those who responded to the call for Faciomaxillary Units have, in civilian 
practice, developed special skill for working in every part of the body, and 
in war surgery these could be just as economically and humanely valuable 
as in civil practice. There is a narrow or wide “no-man’s-land” bordering 
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Fic. 1. — A female, age 29, liad been deeply burned about cliest. arms and neck by an e-vplosion 
of stove polish, two and one-half months previously. In the meantime, she had been dressed with 
white vaseline and 2 per cent mercurochrome. (A) Shows patient’s condition of absolute terror 
when she arrived at the hospital, and at that time she weighed 83 lbs. Her first six dressings were 
done under gas anesthesia, and later, piece-meal inch-square grafts were applied to the uncut granula- 
tions at intervals. Each piece of graft was held firm by a suture anchored in the deep scar and tied 
over an individual small wad of gauze. All together, at different admissions, she was in and out of 
the hospital for a period of 15 months, and that she recovered is a tribute to the skill, kindness and 
perseverance of Dr. Kenneth Lewis, who at that time was a dresser on our service. (B) A photograph 
of the patient sent to us some time later. 

most all special fields in surgery which is apt to be shunned by the men 
working on either side. It is in these “no-man’s areas” of the body surface 
that the basically trained plastic surgeon can make himself really useful. 
As one example, let me cite the late care of large third degree burns, which 
were quite common both in field and naval engagements. After a few weeks, 
such a patient is no longer suffering from a burn lint from a usually infected 
surface wound, which if left to the natural repair devices may be months 
in healing, or complete closure may never occur; in the meantime both vital 
and motor function being imperiled by both infection and excessive scar, 
while physical and mental suffering (Fig. i), and the economic drain may 
be of any extent (Fig. 2). Yet by proper restorative surgery most all of 
this can be avoided and the recovery period reduced from years to weeks. 

It is interesting to look back to the discussions, the literature, and the 
treatment we observed of major burn cases in the World War; almost the 
whole problem seemed to be to evolve a dressing that would protect and 
encourage the slow process of healing by the ingrowth of epithelium upon 

699 



VILRAY P. BLAIR 


Annals of Surgery 
Sr a y , 1 9 4 J 


the granulation, but never the early elimination of the wound and symptoms 
by massive skin grafting. The skilled plastic surgeon should be able to 
sharpen an old-fashioned razor and cut lOO square inches of split-skin graft 
in a relatively short time, and he should, on the average, be best suited to 
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Fig. 2 , — A man, age 27, had been deeply burned on the backs and sides of both thighs 
and legs, 18 months previously. (A) Shows the condition at the time of our first 
examination; There being a partial backward subluxation of both tibiae, with a flexion 
deformity of 30®. Owing to the joint deformitj' and an intercurrent acute appendix, 

It was 60 days before the left limb was grafted, and the right was done 30 days later. 

(B) Shows the condition 15 days after the right side was grafted. A year later the scar 
on the right limb broke dow'n above the original graft and required further grafting. 

From the economic standpoint, this case was of special interest, he and the family hav- 
ing reported that they spent more than $i,roo for a widel}' advertised burn ointment 
in addition to dressings during the 18 months before the grafts were applied. 

do the work. In the proposal that the late care of extensive burns be turned 
over to plastic surgical units, I am not suggesting infringement on the field 
of the general or any other surgeon, but it is just a suggestion to prevent 
these large deep burn cases from becoming surgical “junk,” which too often 
happens. In this regard, conditions in civil practice appear to be nothing 
to boast of. During the 20 years following the armistice. Dr. James Barrett 
Brown, Dr. Louis T. Byars, and the writer treated 340 late burn injuries 
that had remained unhealed or continued to be an inconvenience or crippling 
for periods varying from three months to an ordinary lifetime after occurrence 
of the injury (Fig. 3). The average time that had elapsed between injury 
and inauguration of surgical repair was 5.1 years. The aggregate period of 
disability in this group from the time of injury until final discharge was 
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2,312 years, or an average of 6.8 years for each case. These required 1,037 
repair operations, with an average treatment and observation period of 1.7 
years per case (Figs. 4 and 5). From our experience in the earlier care 
of deep burns of similar extent, it seems fair to assume that with more con- 
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Fig. 3. — A male, age 31, had been burned at age 16, by a live \yire. For the past t\vo 
weeks he had had an open ulcer in the scar at the elbow. He had received $40,ooo-$50,ooo in 
compensation, but when he came to us he was on relief. The ulcer proved to be a carcinoma 
developing in the scar. (A) Shows the condition at our first examination. (B) Shows the 
condition seven months after a wide excision of the ulcer, the arm having been freed in such 
a way that its raw surface could he almost completely covered from the chest flaps that re- 
mained attached to it. The raw surface was covered with split-skin grafts as shown. He 
ultimately died from recurrence of the carcinoma. 


structive treatment the great majorit}'- of the above 340 cases could have 
been successfully restored to approximately normal function and acceptable 
appearance within three months from the time of injury, with half the 
number of repair operations and A''ery much better average results than was 
possible with these late-treated cases (Figs. 6 and 7). Reducing the average 
disability period for each of the above late-treated cases from 6.8 years to 
the estimated average of three months per properly early-treated case would 
reduce the total disability period of the whole group from 2,312 years to 
82 years. 

Discussion. — Dr. Robert H. Ivy (Philadelphia, Pa.) : It is a great 
privilege to be invited here to discuss Doctor Blair’s paper. I had the honor 
of assisting him in the preparation of the plans for care of these injuries 
during the late war, and that experience has been of great help to me in 
my own work and in helping formulate plans for what may happen in the 
future. 

I believe the theory of keeping in mind the broader aspect of this field 
is sound; that is,_ that it embraces plastic repair of injuries all over the 
body and that it is not limited to face injuries. This comprehensive view 
has not been lost sight of in the surgeon-general’s office and the special com- 
mittees formed by the National Research Council. There are, however 
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Fig. 4 . — A female, age 23, bad been in a gasoline explosion, two jears 
previously, and, among other injuries, seemed to have lost all of the ’skm of 
both hands except in the cleft between the left thumb and index finger and 
also ^ome extensor tendons. Six months later the right thumb and one 
finger on the left hand had been freed bj simple incision, nithout grafting, 
but, naturally, the new clefts became obliterated m the healing. (A) Shows 
the condition when patient came to us — with onlj the left thumb free; and 
It, also, shows how she was able to write. (B) Show’s the condition of the 
right hand two months later — the three clefts having been established with 
full thickness skin grafts Also, the lost soft tissues of the back of the left 
hand and fingers had been replaced bj a pocket graft from the left thigh, 
preliminary to restoring the three inner clefts She did not return for com 
pletion of the w’ork. A letter received six months later states: “My hands are 
doing nicely. I can do almost everything I wish “ 
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Fic. 5. — A female, age ’38, had had a mangle hum, eight months previously, which, evi- 
dently. was not much deeper than the skin, as the extensor tendons appeared to be intact. This 
was allowed to heal naturally. (A) Shows the condition at the time of our first examination. 
The metacarpophalangeal joints seemed to he intact, but the interphalangeal joins of the sec- 
ond, third and fourth fingers were fixed. The scar was dissected from the back of the hand and 
four inner fingers, and the hand and fingers placed in a glove-shaped, subcutaneous pocket in 
the upper part of the left thigh, and later removed; the clefts established; and the borders of 
the flaps sutured to the hand and fingers; and the fingers dressed in a semiflexed position 
over the end of a padded splint. A month after the flap was sutured in place, the spring 
traction splint shown in (B) was put in use, but it failed to reestablish movement at the 
proximal interphalangeal joints of the index and middle fingers. Later, the distal ends of the 
proximal phalanges were removed to est.ahlish false joints. (C) and (D) Show the appearance 
and amount of movement ultimately gained six years after our first treatment. It is most 
likely that a skin graft applied three or four weeks after the burn was received, would have 
fore.stallcd the periarticular fi.xation. and the glove-pocket flap applied soon after healing would 
have given a quick recovery with no joint fixation. 
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certain special features to be remembered in connection with face injuries, 
and the general surgeon should realize that cooperation with the dental 
surgeon is of utmost importance. The ideas started by Doctor Blair during 
the last war will be fully utilized in plans which are being formulated for 
the treatment of these injuries in future wars. 



Fig. 6. Fig. 7A. Fic. 7B. 

Fig. 6. — male, age 60, was burned by being pinned under an overturned tractor for one hour 
and 45 minutes, with the muffler in contact with his left flank and back. It was found that the burn 
extended to the muscles and crest of the ilium. The area was partially debrided and wet dressings 
applied. Five weeks later the whole area, which was more than a square foot in extent, was covered 
with split-skin grafts, excepting a protruding burned part of the crest of the ilium. The photograph 
was taken two months after the injury, and thr^ weeks after he grafts were applied. At this time, 
the patient went back to his j'ob as a farm superintendent, still wearing a dressing over the protruding 
burned bone. 

Fig. 7. — A male, age 42, had been burned by his clothing catching fire, 32 years previously. He 
was burned from knee to shoulder on the right side. 0 \er the right buttock and thigh there was a 
large area of hard scar, which had broken down repeatedly. At the time of our examination there 
was an ulcer, 4x5 inches, that had been open for two and one-half years as shown in (A). This raw 
area was dissected out widely, including much thick surrounding scar, leaving a defect twice as large 
as the ulcer. This was covered with split-skin grafts which took completely, (B) A photograph, 42 
days later, shows the extent of the graft A letter, received one year later, reported a perfectly 
satisfactory result. The microscopic examination of the tissue removed from the ulcer border showed 
chronic inflammation. 


The principal points in face and jaw injuries to be stressed at advanced 
posts, where there are no specialists or where the assignments are general 
are, first of all, arrest of hemorrhage. The second point is the establishment 
of proper airway, by holding the tongue forward with a suture, or passing a 
rubber tube back to the throat through the nose, or by placing an appliance 
to hold the collapsed jaw bones forward. The third thing is temporary fixa- 
tion of the jaw fracture by emergency appliances before any attempt is made 
at closing the wound. Doctor Blair spoke about not closing the soft tissues 
over a fracture. It is important to reduce and fix the bone fragments and 
later close the soft tissues. The fourth thing is provision for safe trans- 
portation. These faciomaxillary cases should be sitting up if possible. If 
they have to be recumbent on a litter, they should be on the face, not on 
the back, and in that way many lives will be saved. 
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The possibility of participation in hostilities, as well as the ever-increas- 
ing number of traffic and industrial accidents, has stimulated renewed interest 
in the treatment of compound fractures. Basic principles of treatment remain 
unaltered, but various modifications of details have been suggested with in- 
creasing frequency during the last two or three years. Some of these varia- 
tions in treatment are fundamentally sound, whereas many others, based on 
unreliable statistics, are misleading. 

The failure of analyzers of series of cases, when reporting upon methods 
of wound treatment, to differentiate between soil-contaminated compound 
fractures, with much tissue damage, and those fractures produced by indirect 
violence, with only a small puncture wound, has only added to our confusion 
of the subject. Approximately 300 compound fracture cases were seen at 
Charity Hospital in New Orleans during 1939-1940. I recently reviewed 
these in regard to treatment for prevention of gas gangrene. Of these 300, 
only 187 had fractures of the long bones, and after eliminating those that died 
of other causes within 24 hours, those received late, and those with small 
punctured wounds, there remained only 20 cases of truly soil-contaminated, 
recent compound fractures suitable for analysis with reference to treatment. 
Conclusions concerning the occurrence of gas gangrene based upon all of the 
compound fractures, or even all cases involving the long bones, would have 
been most inaccurate. The statistics offered as evidence of the value of 
roentgenotherapy and chemotherapy in treating the complication of gas gan- 
grene, without indicating whether or not surgical measures were employed 
concomitantly with these procedures, have left us in doubt as to their value. 

The fundamental importance of adequate splinting of compound fractures 
where the injury occurs remains unchallenged. Opinions vary, however, as 
to the advisability of drawing a dirty, projecting fragment of bone back into 
the tissues when applying a fixed traction splint for transportation. Since 
it is universally agreed that all of these fractures must be debrided when they 
arrive at an hospital, and that traction splints, properly applied, provide 
maximum fixation and protection in transit, there can be no valid reason for 
failure to employ them when they are availalile. 

The patient’s general condition continues to be our first consideration in 
the management of compound fractures. Because of the investigations of 

♦Read before the Fi%-third Annual Session, Southern Surgical .Association, Hot 
Springs, Va., December 10, ii, 12, 1940. 
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John ScudderJ and others, it is now possible, hy simple measures, to estimate 
dehydration accurately and promptl}^ and to determine whether or not the 
administered fluids are being utilized sufflciently. In addition to these valu- 
able contributions to the control of shock, the development of blood banks 
and, more recently, of pooled plasma, make it feasible to relieve severely 
shocked patients promptly. So great is the possibility of rallying these 
patients, whose shock is the direct result of compound fractures of the ex- 
tremities, that Murray- recently stated : “If shock treatment is adequate, in- 
fusion, transfusion, cortin, etc . — there is no reason why the patient cannot 
go to the operating room, where his debridement is performed, while shock 
treatment is being carried out.” Many will not be as sure as Murray of the 
efficacy of their measures to control shock, but no one will deny that ever}'^ 
hour that can be gained in performing early debridements will diminish the 
incidence of serious infections and, coupled with other measures of chemo- 
therapy now available, make more possible the use of internal fixation and 
the closure of wounds in selected cases. 

Administration of combined antitoxins for tetanus and gas gangrene has 
become almost a routine procedure in the emergency rooms of all hospitals 
receiving compound fractures. Recent developments in the use of tetanus 
toxoicP indicate that it is practical and efficacious in preventing tetanus. It is 
probable that all army recruits will be thus immunized, and that in the future 
children will receive tetanus and diphtheria toxoid together. The efficacy of 
gas gangrene antitoxin as a prophylactic measure has never been generally 
accepted. With earlier and more efficient debridement, and the possibilities 
of chemotherapy in preventing wound infections, gas gangrene antitoxin may 
eventually be omitted as a routine preventive measure. In civil practice, 
however, the combined sera will doubtless be continued for some years. 

The best manner of preparing the skin and the wound for operation has 
been a controversial question for )'ears. Most American surgeons'*- favor 
shaving and washing the skin with soap and water, and subsequent!)'- irrigat- 
ing the wound abundantly with saline and sterile water. Boehler,® and Wat- 
son- Jones® emphasize, on the contrary, the importance of avoiding extensive 
skin preparation and the use of irrigating solutions during and following op- 
eration. They rely rather upon cleansing the immediate wound area with 
ether or painting it with iodine, and removing all foreign material from the 
wound by meticulous dissection through a wide exposure, under good light. 
Under military conditions the latter method will probably he the accepted 
one, and should, therefore, be adopted in training centers. 

Too little attention has generally been given to maintaining immobilization 
of the fracture during the period of skin preparation, draping and operation. 
Among others, Winnett Orr,*® and Watson-Jones® emphasize the importance 
of transferring the fractured extremity from the transportation splint directly 
to the traction devices of a fracture table before preparation of the skin and 
operation are undertaken. When transfixion of the fragments above and 
below with Steinmann pins is the desirable method for postoperative fixation, 
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the whole procedure can be simplified by first inserting the pins, attaching 
the limb to a traction device, and then proceeding with the skin preparation 
and operation. 

Whereas the use of strong antiseptics in the wound is generally con- 
demned and even irrigation with bland solutions is considered undesirable, 
there is an increasing tendenc}’- to implant crystals of sulfanilamide into the 
debrided wound rather than to depend upon administration of the drug orally 
or parenterally following operation. Ke)Ai has reported experimental and 
clinical observations indicating that the drug does not injure tissues nor 
joint structures, and does not interfere with healing or union. Jensen, et a]}~ 
were able to lower the incidence of infection in compound wounds treated 
by early debridement and implantation of sulfanilamide crystals in the wound. 
Bohlman,^® and Johnson^^ believe that this compound prevents and controls 
gas gangrene infections. Watson-Jones,^^ in a personal communication of 
July, 1940, stated: “Prophylactic chemotherapy has been employed in com- 
pound and gunshot fractures for a considerable time, but I believe that it is 
still too soon to judge the relative merits of sulfanilamide melted into the 
wound, and the same preparation given by mouth or injection, and also too 
soon to know how much better prophylactic chemotherapy may be than chemo- 
therapy instituted at the first sign of infection.” 

P® performed some experiments on guinea-pigs, injecting lethal doses of 
C. welchii in thigh wounds, debrided them early, implanted sulfanilamide 
crystals, and closed the wounds. Most of these animals died with gas gan- 
grene; whereas, in another series, in which the wounds were debrided early 
and left open, and sulfanilamide was injected intraperitoneally, most of the 
animals survived and few had gas gangrene. 


Implantation of Sulfanilamide Crystals 

Nineteen guinea-pigs, routine preparation; from one to six 
hours after inoculation — debridement; implantation of 15-30 
mg. sulfanilamide crystals; suture. Eight controls. 


Results: Died. 6-48 hours 15 

Lived 4 

Controls died. 14-86 hours 8 


Gas Gangrene Experiments 

Wounds of nine guinea-pigs debrided at two hours and left 
open. Sulfanilamide by intraperitoneal injection. 

Results: Lived 7 

Died 2 

Two Controls, debrided and left open: 

Lived I 

Died I 

These experiments suggest that we should be wary of closing the wounds 
after debridement in cases with extensive tissue damage and soil contamina- 
tion, even when sulfanilamide can be melted into them or administered by 
mouth. 

Fragmentary reports from surgeons^"- is ^vho worked in Spain, and in 
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Finland during recent wars, indicate that they were unable to close the 
wounds in many cases even when sulfanilamide could be given. They also 
report a very low incidence of gas gangrene. Whereas sulfanilamide is a 
valuable adjunct to debridement in the prevention of serious wound infections, 
it is, at best, only a bacteriostatic agent (not bactericidal) which is less effec- 
tive against the anaerobes than against other organisms. Therefore, wounds 
laden with organisms from fertilized soil should be sutured with great 
hesitancy. 

Extensive lacerations over subcutaneous bones, such as the tibia, may be 
sutured provided counterincisions of adequate length are made elsewhere 
through the skin and deep fascia, extending down to the site of fracture. 
Wounds of the joints may be debrided, lavaged and sutured as a rule, even 
in the presence of gross dirt, because the joint structures provide a poor 
culture medium for the propagation of gas bacilli. 

Internal fixation of the fracture following debridement can be, and has 
been, safely performed in those patients whose general condition is good if 
they are seen within a few hours, after incurrence of a compound fracture 
of the leg or arm, by a competent surgeon and good assistants who have a 
complete armamentarium of instruments, plates and screws of Vitallium, 
together with sulfanilamide. Although this is the ideal method of securing 
that perfect immobilization essential to prevention of the development of in- 
fection, the conditions described are seldom encountered, especially on or 
near a battlefield. Recourse must, therefore, be taken to those appliances 
which permit the maintenance of alignment and approximation of fragments 
at the same time that the wound is being dressed. 

Encasement of the limb in closed plaster, with the wound open, does 
not prevent the escape of odors that are discouraging to both patient and 
physician. Frequent dressing of the wound with strong chemicals, or copious 
irrigations through small windows in the plaster, undoubtedly retard healing. 
However, in most cases, it is possible, by exercising 'some ingenuity, to main- 
tain adequate fixation and alignment while retaining sufficient exposure of 
the wound to change dressings, cleanse the skin margins, and carefully apply 
bland ointments. When this is done the wound heals rapidly, the patient is 
more comfortable, and the atmosphere of the hospital ceases to be reminiscent 
of the days before Lister and Pasteur. The recent advent of pectin and its 
combination with sulfathiazole, suggested by Thomson,^® makes possible a 
thin jellylike ointment which, in our hands, has eliminated the odors from 
nearly all pyogenic wounds communicating with bone, has rapidly diminished 
the quantity of purulent discharge, and has produced healthy granulations 
and earlier healing than we have observed with any other type of dressing. 

The most dreaded complication of soil-contaminated compound fractures 
is gas gangrene. Anaerobic culture of all the excised tissue removed when 
the wound is debrided, as recommended by Meleney,^® determines the pres- 
ence of C. zuelchii, thus enabling the surgeon to be alert to the development 
of earl}'- symptoms. If excessive pain and swelling occur within 24 to 36 
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hours, the wound should be dressed and the surgeon should look for the 
typical brick-red, watery discharge, with the unmistakable pungent odor that 
is so characteristic in gas gangrene. These signs are usually easily observed 
before there is roentgenologic evidence of gas in the muscle layers. At this 
stage, administration of large doses of gas gangrene antitoxin and sulfanilamide 
by mouth until the blood level is high, extensive incisions of skin and fascia, 
with excision of the entire length of involved muscles, and the application of 
zinc peroxide paste to the open wound, probably offer the best means of 
arresting progress of the disease. If the wound is below the knee or elbow, 
these measures instituted early will usually suffice, but if there is extensive 
involvement in the midthigh or upper arm, the prognosis, at best, is poor. If 
further progress of the disease is noted within 12 to 24 hours after operation, 
disarticulation at the knee or elbow is the only safe procedure. 

The claims of some radiologists-^ and surgeons that roentgenotherapy is 
a valuable prophylactic measure, that roentgenograms reveal the earliest 
evidence of the infection, and that further roentgenotherapy will arrest progress 
of the infection, especially when chemotherapy and surgical measures are 
carefully omitted, constitute dangerous propaganda. These suggestions orig- 
inate from enthusiasts and faddists, whose conclusions have been based on 
incomplete analyses and careless observations of scattered groups of clinical 
cases. Review of their tabulated reports suggests that, in many instances, 
the cases are not true clinical manifestations of gas gangrene, that the time- 
honored and proved measures of surgery and therapy that have been used 
in conjunction with roentgenotherapy have not been considered, and that 
experimental work to support the efficacy of irradiation is altogether lacking. 

In connection with other experiments on treatment of gas gangrene 
Cox and I have produced gas gangrene in the thigh wounds of guinea-pigs, 
and have subjected them to varying doses of roentgenotherapy at intervals 
of one to five hours after inoculation. In no case has it been possible to 
arrest the progress of the disease in closed wounds by the use of roentgeno- 
therapy. 

Gas Gangrene Experiments 

Two drill-holes in femur; 0.15 cc. broth culture C. welchii im- 


planted, wound 

closed primarily, 

irradiation one hour later. 

Number 

Total 

Avg. Time 

of Pigs 

Dosage 

Survival 

10 

35 r- 

41.4 hrs. 

10 

ISO r. 

40.6 hrs. 

10 

400 r. 

25.4 hrs. 

10 

TOO r. 

32.9 hrs. 


10 controls 25.6 hrs. 

Although the experiments suggest that progress of the infection is re- 
tarded, they also indicate, paradoxically enough, that the smaller the dosage 
the better the effect. We have noted that roentgenotherapy in small doses 
at frequent intervals, is not sufficient to arrest a massive, early infection, 
does not even retard the fully developed infection, and is not more effective 
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than chemotherapy alone. These findings suggest that a surgeon would not 
be justified in subjecting a person with suspected or proved gas gangrene 
infection to roentgenotherapy to the exclusion of all other methods of treat- 
ment. 


CONCLUSIONS 

Reports in the literature pertaining to roentgeno- and chemotherapy which 
fail to consider all the factors concerned are not reliable. 

Improved methods of estimating the degree of shock and loss of body 
fluids together with more prompt and efficient treatment make possible earlier 
debridement of compound fractures. The incidence of infections can, there- 
fore, be diminished. 

Tetanus antitoxin, as a preventive measure, will disappear as more of 
the military and civil population are immunized with tetanus toxoid. 

Extensive preparation of the skin and wound with soap and water could 
be replaced by ether or iodine. 

Immobilization of the fractured parts by traction during the stages of 
preparation and operation is desirable. 

Implantation of sulfanilamide crystals in compound wounds is a valuable 
adjunct in preventing infection. Animal experimentation indicates that it 
has relatively little effect upon the progress of gas gengrene in closed wounds 
infected with C. zvelcJiii. 

Internal fixation of fragments followed by closure is safe only in care- 
fully selected cases operated upon by competent surgeons who possess a good 
armamentarium of instruments and equipment. 

Postoperative fixation of open fractures in closed plaster encasements is 
objectionable and unnecessar3L Adequate fixation which permits careful dress- 
ings can always be devised. 

Sulfathiazole in pectin jelly forms ideal bland substance for dressing these 
wounds — it eliminates the odors, reduces the amount of discharge, and 
hastens healing. 

The complication of gas gangrene can be recognized before it is revealed 
roentgenologically. The treatment is essentially surgical, with the use of 
sulfanilamide and antitoxin as adjuncts. 

Roentgenotherapy, alone, has not yet proven its usefulness as a measure 
for arresting the progress of gas gangrene. Experimental work suggests 
that it has some inhibitory action under certain conditions. 
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WAR WOUNDS OF THE NERVOUS SYSTEM* 

Claude C. Coleman, M.D. 

lllCHMOND, Va. 

FROM TJIE DEpMiTMENT Ot NEUROLOGICAL SURGLRA, MEDICAL COLLE^b OF VIROIMA, RICHMOND, VA. 

Information is not yet available for definite statements as to the in- 
cidence or character of injuries of the nervous system in the present war. 
Scant consideration has been given to injuries not caused by penetrating 
missiles in the medical records of previous wars for the obvious reason that 
such injuries were few in number compared with those produced by bullets, 
shrapnel and shell fragments. The traditional medical attitude that pene- 
tration is characteristic of war trauma was justified by past experience; but 
warfare is now waged by mechanized equipment and this is conducive to the 
production of injuries similar to those of transportation and industrial ac- 
cidents in civil life. 

An important activity of the present conflict is the aerial bombing of 
thickly populated areas of the belligerent countries, producing the greatest 
number of casualties among the civilian population. The bombing of cities 
will inevitably inflict serious injuries of the nonpenetrating type. The ratio 
of open wounds to closed injuries ma)' show fluctuation according to the 
agencies and methods of military action. Many different types of injuries 
of the nervous system among the civilian population as well as the combatant 
forces will require the services of the modern army neurologic surgeon. 

In the First World War, injuries to the nervous system were numerous, 
while the number of surgeons qualified to treat such injuries was small. 
During the past 20 years the field of neurologic surgery has developed rapidl}'^, 
and with this development there has come a better appreciation and wider 
understanding among the medical profession of the problems of surgical 
neurology. The principles of treatment of injuries of the nervous system 
established during the First World War, with the added experience in the 
management of many thousands of injuries resulting from transportation 
and industrial accidents during the past two decades, can readily be applied 
to similar injuries produced in modern warfare. 

In view of the voluminous literature on the management of closed in- 
juries of the head and spine appearing since 1920, it seems unnecessary to 
make any reference to such injuries in this discussion, although injuries of 
this t3'pe ma)^ be numerous in modern warfare. Penetrating wounds of the 
brain and spinal cord are by no means rare in civil life, but since the appear- 
ance of the medical records of the First World War the literature has made 
little reference to such injuries. The purpose of this communication is to 
recall briefly the principles of treatment found to be effective in the manage- 

* Read before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December 10, 1940. 
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ment of wounds of the nervous system in the First World War, with some 
discussion of the advances made through the application of these principles to 
similar injuries in civil life. 

In a review of statistics of the last war, it is shown that of the patients 
reaching hospitals in one of the belligerent countries, approximately 25 per 
cent presented neurologic problems of one kind or another. Among the 
174,296 battle injuries in the American Expeditionary Forces reaching hos- 
pitals, the head alone was involved in about 6 per cent, and of these, about 
II per cent resulted fatally. The delay in surgical treatment of penetrating 
wounds of the head, and lack of unanimity of opinion as to the best method 
of treatment were important factors in the mortality of casualties involving 
the head alone in the early period of the war. Another important factor in 
the mortality of head wounds was the frequent association of severe injuries 
in other parts of the body. In the early part of the First World War the 
operative mortalit)’’ of gunshot ivounds of the brain was about 60 per cent. 
This mortality was reduced to about 28 per cent by the operative methods 
advocated by Dr. Harvey Cushing. Thei-e has been no modification of 
importance in this technic of operation for gunshot wounds of the brain 
received either in warfare or in civil life since it was first proposed by Doctor 
Cushing. 

War as waged to-day by some of the involved nations produces the 
greatest number of casualties at or near well-equipped hospitals, thus making 
possible early and adequate treatment regardless of the nature of the injury. 
The facilities for early and complete care of head injuries should be pro- 
vided as far as possible in all phases of military operations, leaving only the 
very minor types of injury or those in shock to be cared for at the front 
line posts or First Aid Stations. Prompt transportation by airplane of 
soldiers with gunshot wounds of the head in field operations has been suc- 
cessfully used in some of the countries now engaged in war. In this connection, 
it has been stated that open wounds of the brain do not well tolerate elevation 
of more than 5,000 feet. Experience has shown that patients with head 
injury, when not in shock, stand ordinary transportation very well, and this 
also applies to patients in good postoperative condition. While every effort 
should be made to provide early operation upon penetrating wounds of the 
brain, a delayed operation at a station or hospital where complete surgical 
treatment can be provided is much better than an early inadequate operation. 
Adequate treatment of head injuries at advanced posts when transportation 
to a completely equipped hospital is impracticable may be provided by means 
of motorized surgical units. The prompt transfer of patients to base hospitals 
or the competent treatment at advanced posts by trained neurologic surgeons 
should bring about a definite reduction in the mortality of head injuries. 

Open W otinds of the Brain . — Too much emphasis, perhaps, has been 
given to a time limit for operations on open wounds of the brain. It is 
highly desirable that these wounds should be operated upon within 16 hours 
if possible. However, many cases may be operated upon to advantage as 
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late as 48 hours or more, if obvious infection is not present. It is reason- 
able to expect that chemotherapy, promptly instituted in penetrating wounds 
of tlie brain, will increase the number of cases that may be benefited by 
later operation, and that the incidence of severe intracranial infection will 
be reduced by chemotherap}' in all cases. 

The treatment of head wounds at First Aid Posts should be limited to 
the control of external hemorrhage, treatment of shock, shaving the scalp, 
irrigation of the wound with saline or Ringer’s solution, followed by the 
application of a sterile dressing and the administration of proph3dactic tetanus 
antitoxin and some of the sulfonamide compounds. No effect should be 
made to remove bone fragments or other debris unless they lie loosely in 
the wound. Simple laceration of the scalp may be debrided and sutured at 
the First Aid Station provided there is no involvement of the skull and no 
evidence of intracranial injury. 

When the patient with a penetrating wound of the head has been placed 
under conditions suitable for complete investigation, careful neurologic ex- 
amination should be made, and the entire head shaved. There may be multiple 
bullet wounds of the scalp and each should be considered a potential brain 
wound until otherwise disproved. Tangential or gutter wounds of the skull 
are especially liable to cause severe brain damage by shattering fragments 
from the inner table of the skull. These fragments often penetrate the 
brain for a considerable depth. The eflfect upon the skull and the location 
of intracranial foreign bodies, such as indriven bone or metallic fragments, 
should be shown by roentgenograms, and the number of these foreign bodies 
checked with the number removed at subsequent operation. Restless patients 
may be given morphine preliminary to the use of local anesthesia by novocain 
injection of the scalp. Local anesthesia should be employed in every case if 
practicable. Sometimes the treatment of shock and the intracranial opera- 
tion may be carried out simultaneously. 

The fundamental objective in the treatment of penetrating wounds of 
the brain is the prevention of infection. Disinfection of a penetrating wound 
is accomplished by copious irrigation of the wound with saline or Ringer’s 
solution, excision of the edges of the scalp wound, and careful removal of 
bone fragments, macerated brain tissue, blood clot, and foreign bodies when- 
ever practicable. Chemical disinfection of fresh wounds should be discon- 
tinued in view of the superior results from mechanical disinfection with 
large quantities of saline solution. It may be necessary to enlarge the scalp 
wound by incisions, in order to give better exposure of the underlying 
wound of the skull and brain. Slight enlargement of the bone defect may 
be required, but it seems unnecessary to remove the fragments en bloc, unless 
the depressed fragments lie directly over one of the large venous sinuses. 
After removel of the bone fragments the wound should again be thoroughly 
irrigated. Large quantities of solution are required for thorough cleansing 
of these wounds. Macerated brain tissue is removed by irrigation through 
a catheter attached to a bulb syringe, supplemented by gentle suction through 
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a bent glass tube attached to the suction tip. By the use of irrigation and 
suction, alternately, the macerated brain tissue, blood clot and foreign bodies 
may be removed. Missiles which have passed beyond the miclline of the 
skull from the point of entrance may be removed through a trephine opening 
made at a point most accessible to the missile, as shown roentgenologically. 
It may be possible, after removing the missile in this way, to effect a through- 
and-through irrigation for complete cleansing of the braiii wound. Removal 
of debris from the brain wound will usually permit inspection of its depths, 
provided hemorrhage has been controlled and infection has not developed. 
Great care must be exercised in following the track of the bullet, in order 
to prevent further injury to brain tissue, and, in many cases, to avoid pene- 
tration of the ventricles. The devitalized brain tissue should be removed 
by suction down to the limits of normal brain. All foreign bodies should be 
removed when accessible, providing this is compatible with the protection 
of important functional areas. Bleeding vessels may be drawn up into 
the suction tip and coagulated with the electrosurgical unit, under direct 
inspection, made possible by the use of the lighted spatula. The addition of 
the suction apparatus and coagulation unit to the surgical equipment will 
do much to facilitate complete operation in penetrating wounds of the brain 
and to lower mortality. After thorough cleansing and complete hemostasis, 
the brain defect is filled with Ringer’s solution. The dura should be closed 
securely without drainage unless there is some doubt as to the completeness 
of disinfection. The scalp is closed in layers, using interrupted fine silk 
sutures. Drainage of the scalp wound is unnecessary. 

When there is evidence of infection the operation must, of necessit}', be 
a limited one. Easily accessible bone fragments may be removed, the 
opening in the dura enlarged and drainage provided. The scalp wound should 
be packed with vaselinized gauze, and not sutured. The resulting brain fungus 
should be protected by a rubber dam over which is placed a doughnut ring 
of gauze. 

The prevention of infection by thorough removal of devitalized brain tissue, 
blood clot and foreign bodies will minimize the subsequent scar tissue for- 
mation, thus decreasing the chances of epilepsy. 

The surgical management of compound fractures of the skull with dural 
laceration is similar in principle to that of penetrating gunshot wounds of 
the brain. Reliance is jdaced upon careful mechanical disinfection of the 
wound with thorough debridement of the scalp, removal of bone fragments, 
blood clot, and damaged brain tissue. The dura is closed without drainage. 
Patients with compound depressed fractui'es of the vault, with laceration of 
the brain, are often in surprisingly good condition and early operation may 
usually be undertaken. In civil life such fractures are often very inadequately 
treated, and extensive local infection of the brain is a common result. 

Injuries of ihc Spinal Cord . — The results of treatment of penetrating 
spinal cord injuries in the First World War were very discouraging. Ap- 
proximately So per cent of all patients with spinal cord injuries died within 
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the first few weeks. This was due in part to severe associated injuries, but 
there was also a high mortality from sepsis arising either from bed sores 
or urologic infection, or both. These results were not unexpected and, un- 
fortunately, may not be greatly altered in any future conflict in which 
early transfer of patients to adequate hospital facilities is impracticable. 

In all types of spinal injuries, proper handling of the patient is of greatest 
importance, in order to avoid damaging the cord or increasing the damage 
of an existing cord injury. Penetrating wounds of the spine may require 
operation for the purpose of disinfection or for the removal of the penetrating 
agent in partial lesions of the cord. The cord lesion may be physiologically 
complete from the concussional force of the penetrating missile even though 
the cord itself has not been hit. Many such cases recover function in a 
short time with little residual impairment, while in others the cord may be 
completely disintegrated by the concussion. Practically all that can be ac- 
complished by operation in gunshot wounds of the spinal cord is the disin- 
fection of the wound and removal of fragments of bone and foreign bodies 
which rarely cause compression. 

At the U. S. A. Hospital, No. ii. Cape May, N. J., following the First 
World War, there was a small number of gunshot wounds of the spinal 
cord showing varying degrees of spinal cord impairment. In some of these 
cases the patients suffered intractable pain for which cordotomy was per- 
formed. The general condition of such patients was usually very bad, due 
to sepsis and long-continued suffering. This series was probably among the 
first group of cordotomies performed by Dr. Charles H. Frazier. 

Peripheral Nerve Injuries. — The records of Base Ho.spitals, according to 
Davis and Pollock, show that 14 to 16 per cent of all wounds to the extremities 
in the American Expeditionary Force, caused injuries of the peripheral 
nerves ; and it was estimated that wounds of the peripheral nerves constituted 
4.5 per cent of all casualties. The larger number of these injuries were 
operated upon many months after the wounds were received and, although 
the final results of operation were not accurately ascertained in any con- 
siderable number of cases, anal)^ses of end-results of small groups indicated 
that recovery of function was very incomplete. Debridement of deep wounds 
by inexperienced surgeons was evidently responsible in some cases for injury 
to the nerve which had escaped injury from the missile. Operations for 
nerve suture were delayed until after fibrosis had replaced normal muscle 
tissue, particularly in the intrinsic hand muscles. Much time was lost by 
relying on misleading signs of nerve regeneration, such as Tinel’s sign, which, 
at the time, was regarded by some as possessing a degree of infallibility. 

Before the primary operation for repair of deep wounds of the extremities, 
a neurologic examination should be made, in order to determine Avhether 
there is involvement of important nerves. The disinfection and debridement 
of such wounds, when nerve impairment is probable or evident, should be 
undertaken by those competent to expose, identify and suture a divided nerve 
at the time of the primary treatment of the wound. Early suture of a divided 
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peripheral nerve is desirable. Chemotherapy may be utilized to prevent or 
retard infection. 

In patients with paralysis of a peripheral nerve, when the condition of 
the nerve was not ascertained at the time of the repair of the wound of the 
extremity, the type of nerve lesion should be investigated at open operation 
as soon as the local condition of the wound will permit. It is advisable to 
wait three months after healing of an infected wound before exploration 
.and suture of the nerve, but it is important that infection be eradicated as 
early as possible so that later suture may not be delayed longer than absolutely 
necessary. If infection develops after primaiy suture of a nerve, it is often 
advisable to excise the suture line and resuture the nerve after the infection 
has been eradicated. Peripheral nerve lesions are often associated with injury 
to important blood vessels of the extremities, and this, undoubtedly, con- 
tributes to unsatisfactory end-results. 

Physiotherapy and proper splinting are essential adjuncts to the successful 
treatment of peripheral nerve injuries. To obtain the best results, both 
should be started early and continued through the period of paralysis. 

The attitude toward peripheral nerve lesions which have not been ade- 
quately dealt with at primary operation, should be one that encourages direct 
inspection of the nerve, so that an early decision may be arrived at as to 
the type of treatment the nerve itself requires. In other words, the attitude 
toward operation for the exposure of the nerve may well be radical, while 
the treatment of the exposed nerve lesion should incline to conservatism. 

In the writer’s experience at Cape May Hospital, which probably handled 
one of the largest groups of nerve injuries collected from the American 
Expeditionary Force, I was often impresed in delayed exploratory operation 
by finding complete division of nerves when repeated clinical examinations 
had appeared to justify the assumption that nerve function was recovering 
spontaneously. Such errors may be avoided by exploration of the paralyzed 
nerve when there is any doubt as to the type of nerve lesion present. 

The exposure of peripheral nerves is a procedure of little difficulty to 
those familiar with anatomy of the extremities. Judgment may be critically 
tested in cases in which the nerve lesion is manifested by a neuroma in 
continuity. The conservative operation of neurolysis is often advisable in 
such circumstances. The protection of important branches of the injured 
nerve during the dissection, the excision of scar tissue from the nerve ends, 
accurate approximation of the nerve segments without tension or torsion, 
and careful hemostasis are essential details in a successful technic for nerve 
suture. 

The use of autogenous transplants to bridge wide defects in peripheral 
nerves, has been, so far as I know, unsuccessful in every case. A novel method 
of repairing divided peripheral nerves has been suggested by Young and 
Medawar (Lancet, August, 1940). By their technic the divided nerve 
ends are held in approximation by a cuff of concentrated liquid plasma. 
The origiirators of the method, which, thus far, appears to be experimental, 
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claim that regeneration following this technic is superior in every respect 
to that of direct suture. The procedure, obviously, has decided limitations. 

The facial nerve is sometimes paralyzed by gunshot wounds of the mas- 
toid region. Facial paralysis resulting from such wounds usually requires 
anastomosis with another motor cranial nerve. The hypoglossal is preferred 
for this anastomosis. Traumatic lesions of other cranial nerves do not require 
surgical treatment. 

Much was expected from the study of the large collection of peripheral 
nerve injuries resulting from the First World War. These nerve injuries 
were received in a space of a few months and were segregated in special 
hospitals with special staffs interested in the treatment of such injuries. The 
hospitals in which the patients were treated were well equipped surgically 
and provided with elaborate departments of physiotherapy and electrotherapy. 
Unfortunately, in the study of this large collection of nerve injuries no 
standardized criteria of recovery were formulated ; and after the patients were 
discharged from the hospital there were no well directed efforts to determine 
the results of treatment. An unparalleled opportunity for definite informa- 
tion relative to nerve repair and nerve regeneration was, therefore, lost. 

Under the most favorable conditions, regeneration of sutured peripheral 
nerves leaves much to be desired. The misdirection of fibers from the central 
stump cannot be prevented, although this may be minimized by accurate 
approximation of the nerve segments, without torsion. The defects of regen- 
eration, shown by the straying of fibers from the central stump, greatly 
interfere with the results of suture of such important nerves as the ulnar 
and median. 

Further research is needed on nerve transplantation, particularly in view 
of its almost universal failure in peripheral nerves, and the good results 
claimed for transplantation in facial nerve defects. It is also important to 
have further infoi'ination on the relative effects of early and delayed suture 
in the final recovery of function, and after what length of time can no further 
benefit be expected from surgical treatment of divided nerves. The technic 
of nerve repair, the treatment of neuroma in continuit}^ the effects of 
neurolysis — all present problems which are by no means settled and are worthy 
of further study. 

It is absolutel)^ essential that standardized criteria of partial or complete 
recovery be formulated, if actual knowledge is to replace mere impression 
as to the regeneration of injured peripheral nerves. These criteria should be 
applied in determining the end-results of treatment of every peripheral nerve. 

Discussion. — Dr. John S. McEwan (Orlando, Fla.) : I had a large 
hospital in France during the World War before the Americans went over, and 
I wish that we had had you specialists there at that time. We had to do surger}' 
from the top of the head to the bottom of the feet. If Doctor Blair had been 
there to see the plastic work by the French, he would have been amazed. 
They really did some ver}^ remarkable plastic surgery on the face. 

Far be it from me to discuss nerve surgery. I suppose we had man}' hun- 
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clreds of nerve suturings, but I have never seen them since operating, so the 
results we obtained are not known. In a large percentage of cases, these 
injuries were due to compound fractures, Avith loss of hone and nerve. After 
these cases came from the front and the Avounds healed, hone Avas grafted 
and then followed suture of the nerves. 

This reminds me of a true story of a Colonel in the army. In this case, 
the Colonel could not find the proximal end of the nerve in the arm, and he 
Avorked on it for hours, and still covild not find it. Finally, he picked up a 
piece of fascia and started to suture it to the distal end of the nerve. A young 
doctor from SaA'annah said to him, “Colonel, that is not nerve ; that is a piece 
of fascia.” The Colonel replied, “When I say it is nerve, it is nerve” — and 
continued to suture it. 

It Avas the dirty clothing in these gunshot Avounds that gaA^e us our Avorst 
infections. We picked out pieces of shirts and clothing that had been Avorn 
for Aveeks. It AA-as not the shrapnel that caused the most serious infections, 
it Avas the contaminated clothing. 

We found that the brain operations should he undertaken early, and I 
helicA'^e the best results Ave had Avere in those cases operated upon Avithin the 
first ten days. 

Speaking of chemotherap}’’, three Aveeks ago Ave had a lot of Negro orange 
pickers, Avho had been riding in a truck that Avas Avrecked. TAvelve of them 
Avere brought to the hospital. Among this number Avere three Avith fractures 
of the skull, tAvo of them compound, Avith depressed fragments. They Avere 
full of dirt, sand, grass, and cocklehurs, and one had brain tissue extruding 
through the Avound. We operated upon these tAvo compound fractures, raising 
the fragments, and then dusted sulfanilamide all over and in the wound, 
sutured them Avithout drainage, and got a primary union in both cases. 
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The destructive character of abdominal injuries incurred in the A'arious 
theaters of modern warfare, as well as the increased difficulties of collection, 
transportation, and treatment of abdominal casualty cases have, to a great ex- 
tent, counteracted the advances in methods for treating these war injuries. The 
multiplicit}^ and anatomic destructiveness of most of the present wounds is 
incompatible with life, and even the injuries which are not inevitably fatal are 
usually so serious that survival of the patient is dependent upon the emplo3mient 
of every appropriate aid, both nonoperative and operative. 

The situation which exists, in respect to abdominal injuries, in the present 
war was revealed in the discussions which followed the presentation of a paper 
by Kenneth M. Walker^ concerning the protection of the soldier in warfare, 
before the Section of Surgeiy of the Ro3'al Society of Medicine of England on 
June 26, 1940. This paper was discussed by prominent English surgeons, who 
presented data based on their own Avar experience or gained from others. 
Colonel A. E. Porritt- said that before the English forces left France in the 
present war, there were over 2,000 cases in Base Hospitals, and that he did not 
believe that there were among them a dozen chest or abdominal Avounds, thus 
providing ample confirmatory eAudence of the high mortalit3'^ in such cases. 
While agreeing Avith Colonel Max Page® as to the enormous number of Avounds 
Avhich Avere due to missiles of Ioav A'elocit3', he commented on the marked rela- 
tive increase in through-and-through Avounds from machine and “Tomm3''” 
guns, seen in the latter Aveeks of the campaign in France. At the same meeting, 
Zachary Cope^ read a note from a Major UnderAvood,® Avho stated that he Avas 
of the opinion that quite a number of the AAmunds seen during the present A\'ar 
Avere due to small, low velocity or medium velocity projectiles (Fig. i ) . Major 
UnderAvood had remarked on the size of the fragments as compared Avith those 
in the last Avar. The feasibility of protecting soldiers from, at least, Ioav 
velocity projectiles Avas generally agreed upon, and opinion Avas almost unan- 
imousl3' in favor of some sort of body armor. The discussion concerned not 
only protection of the abdomen and chest, but included consideration of pro- 
tective appliances for other parts of the bod3'. The need for protection of the 
abdomen Avas particularl3^ emphasized. At this meeting, the folloAving resolu- 
tions Avere carried unanimous^ : 

“(i) That this representative meeting of the Ro3'al Society of Medicine, 

* Read before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December 10, ii, 12, 1940. 
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after a full discussion of the question, is emphatically, of the opinion that the 
physical protection of the members of the fighting force can and should be 
improved by a closer collaboration between the medical profession and the 
appropriate technical experts of the Admiralty, War Office, and Air Ministry; 

“(2) That this meeting of the Royal Society of Medicine resolve that the 
Council of the Society be asked to consider the formation of a special committee 
to this end, according to b3Maw 21 ; furthermore, as the matter is, in the opinion 


ch. 


Ftc. I. — Fragment of English high explosive shell from present 

European war. 

of this meeting, one of extreme urgency and importance, it is hoped that the 
President may use his emergency powers and approach the Government with 
the offer of the Society’s cooperation at the earliest possible date.” 

The present review of abdominal injuries will be limited to a general con- 
sideration of the methods, especially certain newer ones, for reducing the in- 
cidence of, and ameliorating the serious nature of abdominal injuries. Specific 
injuries, and details of treatment such as were included in a paper® presented 
before this Society last year, will be omitted. 

The preventive and prophylactic problems which will be discussed are as 
follows ; 

(A) Preventive Problems 

(1) Reduction of total number of war wounds. 

(2) Reduction of extent of individual wounds. 

(3) Reduction of multiplicity of wounds in an individual. 

(B) Prophylactic Problems 

(1) Prevention and prophylaxis of infection. 

(a) Peritonitis 

(b) Wound infection 

(2) Prophylaxis and early treatment of shock. 

(3) Adequate treatment of hemorrhage. 
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The methods wliereby these problems may be at least partially solved are 
as follows : 

Preventive Measures. — Although complete prevention of abdominal in- 
juries is obviously impossible, there are means of substantially reducing the 
total number as well as the extent and multiplicity of these wounds. 

Education of Armed Forces and Civilians. — Education concerning pre- 
cautionary measures to be taken both by armed forces and civilians will mate- 
rially reduce the incidence of abdominal injuries. Many of the injuries which 
can be prevented by this means are caused by bricks, pieces of cement or con- 
crete, timber and structural steel hurled from buildings, streets, or roads 
v/hich have been bombed. 

Airplane and Artillery Raid Shelters. — ^The need for adequate shelters for 
protection against air-raids and artillery fire is full)' recognized and requires 
no detailed discussion. The difficulty encountered in persuading people to 
avail themselves of these facilities is well-known to everyone from accounts 
in the daily newspapers. The full benefits which may be achieved by this sort 
of protection are dependent upon adequate public education. 

Armor for Vehicles and Equipment. — ^The inclusion of protective shields 
as parts of field guns has long been customary. Motorized equipment, such as 
motorcycles and trucks, in which troops are transported are likely to be objects 
of attack, either by air or from the ground and, insofar as it is possible, armor 
protection should be included in the construction of this type of equipment. 
In the instance of motorcycles, windbreaks for the protection of the head, chest, 
abdomen, and legs can be incorporated without difficulty. Armor-lined airplane 
cockpits have been found effective in saving pilots and gunners, not only from 
injuries by projectiles but from burns. 

Body Arnmr. — Most attempts to gain acceptance of body armor as standard 
equipment have met with passive or active resistance by authorities, who either 
considered the matter not worth discussing or who advanced what they con- 
sidered irrefutable objections to its use. It is interesting to know that for some 
time following the acceptance of the steel helmet, now considered indispensable, 
this innovation met with much adverse criticism. 

Various arguments which have been advanced for and against the use of 
body armor are as follows : 

Against ; 

(1) Adds too much weight to equipment. 

(2) Decreases freedom of motion. 

(3) Deforms bullets. 

(4) Ineffectual against high velocity direct axial hits. 

(5) Unacceptable to soldier. 

(6) Insufficiently tried. 

For : 

( 1 ) Abdominal wound almost invariably fatal. 

(2) Weight requirements met by new light metals. 
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(3) Motorized equipment has increased feasibility. 

(4) Arrests most low A^elocity projectiles. 

(5) Deflects many high velocity projectiles. 

(6) Most injuries due to oblique hits by small, low velocity pro- 
jectiles. 

(7) Improves morale. 

(8) Increases efficiency. 

(9) Conserves man-power. 

(10) Humane. 

(11) Releases equipment and men. 

(12) Reduces replacement-requirements. 

(13) Relieves congestion on roads. 

(14) Used by invaders during recent conquest of Belgium. 



Fig. 2. — Body armor for protection of chest .and abdomen 
(after Kenneth jM, Walfcerl). 

Most present-day war casualties are caused by missiles of low velocity, 
roundly, those traveling at a rate of less than i,ooo feet per second, to which 
the lightest type of helmet and armor is proof. Extreinel^'^ convincing evidence 
in favor of body armor is the fact cited by Walker, ^ that it was used by the in- 
vaders dining the recent conquest of Belgium. A t3'pe of armor which has 
been given consideration for use by the United States army is shown in Figure 2. 

If it were known to an enemy force that their opponents were only protected 
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by armor covering the chest and abdomen, all accurate firing would be directed 
at the unprotected areas. It is, therefore, suggested that a jerkin-type of armor 
might be designed in which the rear half would be made in detachable sections, 
which could be shifted to pockets in the front or back of trouser legs or sleeves 
to afford protection to thighs, legs, and upper extremities as circumstances 
indicate. Because the weight carried by troops is so important, as much as 



Fig 3 . — Suggested type of body armor, (a) Front view. (b) Posterior element, with re- 
movable sections which might he slipped into “pockets" for protection of upper and lower extrem- 
ities. (c) Construction detail of posterior element. (d) Shovel handle, to be used as "’ater 
canteen (e) Removable portion of breast plate which might be used as entrenching shovel blade. 


possible of the essential equipment, i.e., shovel, canteen, etc., should be incor- 
porated into the body armor ; for instance, the shovel blade could constitute 
part of the chest armor, and a further reduction in the total weight of equipment 
could be accomplished by using a hollow metal shovel handle as a canteen. 
Figure 3 is a diagrammatic representation of a body armor arrangement here- 
with suggested as adaptable for affording a wide range of protection without 
undue increase in weight. 

The materials which have most often been suggested or tested in respect to 
their suitability for body armor include ; Chain mail ; wire mesh or net ; sheet 
metal, notabl}' manganese steel, chromium steel, silicon nickel steel ; aluminum 
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alloys; rubber; laminated metal and rubber; woven silk; cork; compressed 
canvas ; leather ; asbestos ; paper ; cotton ; rayon ; bakelite and other plastics ; 
miscellaneous fibers, hemp, sisal, hair, flax, kopak, balata. 

The increasingly fatal nature of war wounds, the development of accept- 
ably light yet resistant metals, and the feasibility of equipping troops with body 



Fig. 4 . — Portable “shock cart”_ which includes apparatus 
and_ supplies for studying and treating shock and hemorrhage. 
Indicated on top are pieces of apparatus for faliing-drop esti- 
mations, blood cell counts, and blood pressure determinations. 
Centrifuge at base on right is for mean corpuscular volume 
studies. The drawers contain syringes, sterile linen, and 
direct transfusion equipment. The compartments below the 
drawers contain preserved plasma, serum, or whole blood: 
saline and glucose solutions; tubing and drip meters; and 
drugs. 


armor when transportation is motorized, is leading to adoption, in some form 
or other, of this form of protection. 

Prophylactic Measures. — Prophylactic measures will be considered in 
two categories : ( i ) Those which may be instituted in anticipation of possible 
injury ; and (2) those which have to do with the care of patients after abdomi- 
nal injury has been sustained. 

Bejore Injury Is Incurred . — Precautions ivhich may be taken, and methods 
of preparation which will be considered for possible employment in anticipa- 
tion of abdominal injuries, include evacuation of the large bowel and abstinence 
from food shortly before anticipated injury, and methods for killing or replacing 
pathogenic bacteria normally present in the intestine. 

The advantage of having the large bowel and the stomach as empty as is 
possible at the time of an abdominal injury is obvious, and civilians as well as 
troops should be advised to evacuate the bowel and avoid eating at times when 
they are likely to be wounded in the abdomen. 

The possibility of killing bacteria in the intestinal tract by the oral adminis- 
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tration of sulfanilylguanidine’^ immediately brings to mind the possibility of 
preventing or reducing the severity of peritonitis by administering this drug to 
civilians or members of the armed forces when it is known beforehand that they 
are to be exposed to the danger of abdominal injury. The practicability of 
such preparation would depend upon the toxic effects and impairment of 
efficiency caused by the administration of the drug. 

It has been shown,®’ ® that it is possible to practically eliminate the patho- 
genic organisms normally present in the intestine by feeding cultures of 
Lactobacilli either alone or in conjunction with a diet which facilitates the trans- 
formation of the intestinal flora. It is conceivable that elimination of pathogenic 
organisms from the intestinal tract by this method might, at least, considerably 
reduce the severity of peritonitis following penetrating abdominal wounds. 
Since this method of ridding the intestine of pathogenic bacteria not only does 
not impair nutrition, but causes no toxic effects, it would be, if equally effica- 
cious, superior to the sulfanilylguanidine method of intestinal preparation. 
Experimental investigations, in pursuance of tliis idea, are in progress in the 
Department of Surgeiy at Tulane. 

After Injury Is Incurred . — After an abdominal injury has been incurred, 
rapid transportation of the patient to an hospital unit is of vital importance. 
Insofar as rapid evacuation to an hospital unit minimizes shock and hemor- 
rhage, transportation facilities must he considered in the category of prophy- 
lactic measures. The disruption of facilities for evacuating casualty cases is 
exaggerated by the speed and wide range of modern warfare, and is a prime 
factor in increasing the mortality associated with abdominal wounds. The 
destruction by airplane bombing of railroads or highways already congested 
by refugees, is likely to bring ground level transportation equipment to a 
standstill. In order to avert the disastrous results of delay in abdominal 
casualties, adequate provisions must be made for transfer by airplane whenever 
possible. As in the instance of motor ambulances, ambulance train coaches, 
and airplane ambulances should be heated, and ambulance trains should be 
equipped for the treatment of shock by modern methods en route to hospitals 
out of the combat zone. Under some circumstances, older types of equipment 
such as horse-drawn ambulances might, even now, afford a more rapid or 
gentle means of evacuating the wounded over open or rough countr}-^ when 
blocked roads stop the movement of motorized ambulances. 

Motorized mobile hospital units which afford operating facilities must be 
placed as near the front as is compatible with efficiency, and enough of this 
sort of equipment must be provided to adequately care for the urgent demands 
which are likely to be made on it for the care of large numbers of casualties. 

Infection involving the peritoneal cavity and its contents as well as the 
abdominal wall wound remains a serious problem in those cases who survive 
long enough to develop these complications. Fortunately, however, the demon- 
strated beneficial effects of the sulfonamide drugs, administered through various 
routes, is encouraging and this form of therapy should be promptly instituted. 
The prophylactic value of transfusions of blood or plasma, and the administra- 
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tion of cevitamic acid is well established in the treatment of infections of either 
the peritoneum or abdominal wall. 

Advances in knowledge concerning the treatment of peritonitis gained in 
civil practice, including the proper supplying of fluid and mineral requirements, 
the use of the Miller-Abbott tube, the administration of large doses of morphine. 
etc., find direct application in the prophylaxis or early treatment of peritoneal 
infection complicating abdominal injuries. 

The benefits accruing from the early application of established principles in 
the treatment of wound infection, i.e., ddiridement, wound drainage, and im- 
mobilization, may in some instances be increased through the prompt adminis- 
tration of appropriate antisera. 

In the instance of infections due to the micro-aerophilic hemolytic strepto- 
coccus, the value of the zinc peroxide paste, advocated by Meleney,^^’ seems to 
be adequately established not onl}’^ in the treatment of already established areas 
of infection, but as a means of preventing extension of the inflammatory process. 

The use of nonabsorbable suture material, in order to avert or reduce the 
incidence of serious wound infection and wound disruption, must be included 
in the category of preventive measures applicable in the management of wounds 
due to abdominal injury. Adequate drainage of the abdominal wall wound may 
prevent the development of an intramural abscess, which, by rupturing into 
the peritoneal cavity, can cause death. 

Prophylactic roentgenotherapy, for the purpose of reducing the incidence of 
gas bacillus infection, has been advocated and employed in many instances, 
particularly in wounds of the extremities. Although this therapeutic measure 
might be of some prophylactic value in war wounds of the abdomen, definite 
information in this respect is not available. 

Reports concerning the vaUte of miscellaneous antiseptics for the prophy- 
laxis of wound infection must be subjected to critical estimation. 

For the prevention as well as the treatment of shock, the benefits afforded 
through the early institution of means to provide adequate rest and maintain 
body heat should not be lost sight of due to enthusiasm over newer additional 
methods. Under the trying conditions of war, when other forms of treatment 
are oftentimes not possible, almost entire reliance must frequently be placed in 
simple methods, as securing rest and preserving body heat. On the other hand, 
when time and facilities allow, determination of specific gravity changes in the 
blood by means of the falling-drop method^^ makes possible the early detection 
of shock and prompts the institution of therapy before the irreversible delete- 
rious effects of prolonged shock have occurred. The importance of the early 
administration of blood plasma in conjunction with adrenal cortical hormone 
and hypertonic sodium chloride solution, as advocated by Scudder,i- and others, 
is now generally accepted and constitutes a great advance in the prophylaxis 
and treatment of shock. The administration of lOO per cent oxygen has also 
been shown to be of value both in averting and treating shock. Apparatus such 

as the Boothby-Lovelace-BulbuliaiT3.i4.i5 intfanasal catheter 

method have increased the practicability of this type of therap}^ 
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The direct relationship between the amount of hemorrhage and the mortality 
in penetrating wounds of the abdomen, graphically shown in Chart i, is based 
on observations in a series of personal cases, and is in accordance with the 
findings of others. Since hemorrhage is such an important factor as a cause of 
death following abdominal injuries, the value of early administration of adequate 
amounts of whole blood or plasma is apparent. The remarkable developments 



Mortalit y in Relation to Degree ^ Hemorrhage 


Chart i — ShoHinp relationship between amount of hemorrliage and niortalit> in the 
author’s personal series of penetrating wounds of the abdomen 

which have occurred within the last several years in respect to the transfusion 
of whole blood and especially the demonstration of the benefits derived 
from the administration of fresh or preserved blood or of various blood 
elements, have greatly advanced the treatment of hemorrhage, and shock due 
to hemorrhage. There have been numerous critical reports concerned with 
the relative merits of pooled plasma, preserved whole blood, dried serum, and 
fresh whole blood. For the treatment of shock unassociated with considerable 
bemorrhage, pooled plasma seems to be superior to other types of blood trans- 
fusion. When shock is associated with hemorrhage, pooled plasma ma)' again 
be employed to advantage, especially if fresh whole blood is not available. If 
the full benefits which may result from the transfusion of whole blood or various 
blood elements are to be attained, it is necessar}' that these substances be given 
promptly and in sufficiently large amounts. The delayed administration of 
even large transfusions is ineffectual in reversing the deleterious effects of pro- 
longed shock. The production by Smith, and his coworkers^® of a potent 
preparation of thrombin, capable of causing practically instantaneous clotting 
when applied to a bleeding surface, suggests the present possibility of 
promptly arresting bleeding from torn liver surfaces b}' means of this substance. 

SUMMARY 

The destructive and complicated character of abdominal wounds incurred 
in modern warfare, and the difficulty of quickly transporting these casualty 
cases, is resjionsible for an appallingly high mortality rate, and is forcing the 
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consideration of abdominal injuries from the preventive and prophylactic stand- 
points. Fortunatel}'-, there are methods whereby not only the present number 
of immediately fatal injuries can be reduced, but there are also means whereby 
more of the less seriously injured abdominal casualty cases may be saved. 

Preventive measures, for the reduction of the total number of injuries, 
include education in respect to precautions that should be taken by armed 
forces and civilians at times when the danger of incurring abdominal injuries 
can be reasonably anticipated, the provision of adequate shelters for protection 
in case of airplane or artillery raids, armor protection for vehicles and equip- 
ment, and adoption of some type of body armor. 

Of the prophylactic measures for the reduction of the serious consequences 
and complications of abdominal injuries, some may be instituted beforehand, 
while others are applicable after injury is incurred. Measures which may be 
employed, before injury is incurred, are concerned with reducing the incidence 
or severity of peritonitis resulting from perforation of the hollow alimentary 
tract viscera. Measures which may be employed, after injury is incurred, 
are concerned with avoidance of delays in evacuation due to inadequate trans- 
portation facilities, the use of motorized mobile hospital units, the application 
of advanced knowledge concerning the treatment of peritonitis and wound 
infection, and the supplementary employment of methods for the study and 
treatment of shock and hemorrhage. 
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AIDS IN AVOIDING SERIOUS COMPLICATIONS IN 
THYROIDECTOMY* 

Frank H. Lahev, M.D. 

Boston, Mass. 

KUOM THE DEPARTMENT OF SURGERY. THE LAHEV CLINIC, BOSTON, M\SS. 

To WRITE under such a title as the above, at least two assumptions are 
necessary : ( i ) That all of the serious complications, here discussed, have 
occurred several times to the one who suggests methods to avoid them ; and 
(2) that the methods suggested to avoid them have been employed not once 
or twice but in a sufficient!}'- large series of cases that one can, with the 
faith established b}'^ this experience, confidently recommend their employ- 
ment. A third postulate could reasonabl}' be required of a writer on this 
subject, namely, that definite evidence in the way of mortality rates in a 
large series of cases be adduced to demonstrate that real results had been 
accomplished by the employment of these measures. 

In a very large series of thyroid operations, practically every possible com- 
plication which could arise has occurred, not once but. of necessity, a great 
many times. IVith increasing experience, with increasing facilities, mechani- 
cal and laboratory, and with an increasing number of minds in the group 
applied to these problems, the methods here discussed have been developed 
and so applied that, in the entire series of 19,700 thyroid operations, the 
mortality rate is only 0.76 per cent. 

One of the most serious and constant complications in thyroid surgery 
is that of th)n‘oid reaction, sometimes called thyroid crisis or thyroid storm. 
\\'lien these reactions follow surgical procedures they are most often due 
to not having appreciated, preoperatively, the intensity of the hyperthyroidism, 
the seriousness of the risk and the probability of the degree of postoperative 
reaction. There is one definite aid in this condition which is often over- 
looked and which will do a great deal to avoid this mistake. If, when the 
patient is seen at his first visit to the hospital, clinic or physician’s office, a 
note is recorded on his history as to whether or not, because of the inten- 
sity of his intoxication, more than a one-stage procedure will be necessary, 
it will avoid, in many instances, the possibility of, the mistake of undertaking 
too much surgerj' upon a patient who is too bad a risk. Unless one records 
this impression when the patient is first seen, he may well be put to bed, put 
upon a high carbohydrate diet, on Lugol’s solution, often with intravenous 
glucose solution, and again seen by the surgeon who is to operate upon 
him a day or two before the operation is undertaken with the purpose of 
settling at that time as to whether or not graded procedures are to be 
emplo3'ed. When patients are seen after seven or eight days’ rest in bed 

* Read before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December 10, ii, 12, 1940. 
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and preparation, and the decision made then, the interpretation of the hazards 
of the procedure is often not a justifiable one. What one needs to remember 
is that immediately after the operation the patient will he as bad as he was 
when first seen at his worst, or in even a greater degree of thyroid reaction. 
If there be on the patient’s record the warning that the operation should be 
performed in two or three stages, and, under the anesthetic while the opera- 
tion is being performed, there be evidences of considerable reaction, these 
two points will lead one to limit the procedure to a less extensive one than 
a complete subtotal thyroidectomy. 

We have repeatedly stressed what we have learned from a large clinical 
experience, that the three outstanding factors which indicate surgical 
hazards in operation upon a patient with a toxic thyroid are — age, weight 
loss, and the length of time they have had the disease. Older people stand 
thyroid toxicity and postoperative thyroid reaction distinctly less well than 
do younger people. Weight loss, Avhen occurring without dietary measures, 
is a direct indication of the prolonged effect of an elevated metabolism, and 
one must realize that not only does the weight loss occur, but prolonged 
diminution in the protective elements in the liver likewise occurs as the 
result of this positive metabolic imbalance. The length of time which patients 
have had hyperthyroidism is likewise an indication of a possible serious post- 
operative reaction because, as with weight loss, long-standing hyperthyroidism 
means long-standing postive metabolic imbalance with undesirable effects, 
particularly upon liver function, over this period of time. 

There is nothing which can mislead one as to the possible degree of 
thyroid risk and possible postoperative reaction more than metabolic read- 
ings. This is particularly true becavtse they are reported in percentage 
figures, and so, by those who are not dealing with thyroid disease daily, 
can be interpreted in degrees of risk in relation to the height of the 
metabolism. 

High metabolic rates, if truly basal, undoubtedly are indicative of severe 
degrees of thyroid intoxication, but one can by no means assume that 
patients with relatively low metabolic readings will not at times have even 
more serious postoperative thyroid reactions than those with high basal 
rates. It is for this reason that it is extremely importairt to say that the 
height of the metabolism is by no means a trustworth}^ indication of the 
possible degree of the postoperative thyroid reaction. 

As may be seen in Chart i, we have found that the administration of 
glucose solution on the morning of the operative day, providing, as it does, 
something extra for the patient to burn during the hours of his temporarily 
stimulated metabolism, has distinctly decreased the degree of postoperative 
thyroid reaction in the patients with severe degrees of thyroid toxicity. 

It seems unnecessary, to-day, to urge the relationship of multiple-stage 
operative procedures to low mortality rates in thyroid surgery. I would like 
to urgently stress the fact that states of thyroid toxicity vary in different indi- 
vidual practices, that they vary in different parts of the country and that no 
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plan of 100 per cent employment of one-stage operative procedures in th3^roid 
surgery, as has been advocated by some, be accepted without very definite 
reservations by those practicing th3'roid surger3'^ in other parts of the coun- 
tr3^ from where these series are reported. 

Not only is it necessary, preoperatively, to arrive at some conclusions 
as to the degree of operative risk in relation to the possible postoperative 
thyroid reaction, but one often finds that decisions to limit the extent of 
the operative procedure must be made during the actual performance of the 
operation. It is of great importance, therefore, in patients upon whom 
there is any doubt as to the seriousness of their state of thyroid toxicity, 
that but one-half of the thyroid be uncovered, that only one hemith3'roidec- 
tomy be completed, and the situation then reviewed as to the patient’s imme- 
diate state and the decision made as to whether or not operation upon 
the other side should be undertaken at this time. An aid in determining 
not to proceed beyond a first-stage hemithyroidectomy in this uncertain sit- 
uation is the amount of ox3''gen which the patient is consuming. A normal 
individual will consume approximately 250 cc. of oxygen per minute, while 
a patient with h3fperthyroidism, during the operation, ma3'^ consume up to 
800 cc. per minute. When, therefore, patients are consuming a large amount 
of oxygen, this is a possible suggestion that no more than a first-stage sub- 
total hemithyroidectomy should be undertaken. 


IIEMITHVROIDECTOMY 

In Cases of Average In Severe Cases 

Severity Preop. Glucose 

No Glucose (1000-10%) 

JSt day end day ist day and day 


SUBTOTAL THYROIDECTO.MY 

In Cases of Average In Severe Cases 

Severity Preop. I. V. Glucose 

No Glucose (1000 c.c.-io%) 

ist day and day ist day and day 



Chart i. — Postoperative pulse and temperature responses in hyperthyroidism in patients with and 
without glucose solution on the morning of operation. Note in the severe cases that these patients 
who had had glucose on the day of operation had no more, or even less, reaction than the less severe 
cases in which glucose solution was not administered. 


Pulse pressure is probably one of the best indications of the immediate 
degree of thyroid toxicit3r, and when, during the operation, the pulse pres- 
sure is graduall3'' widening, this, likewise, is an indication of increasing 
thyroid toxicity and for a termination of the procedure 1)3' means of a first- 
stage subtotal hemith3rroidectomy (Chart 2). 

Another indication of possible postoperative thyroid reaction is a rising 
pulse rate and an increased demand for the amount of anesthetic. Those 
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patients whose pulses are progressively rising and who are requiring greater 
and greater depths of anesthetic mixture to keep them anesthetized are, 
likewise, candidates for first-stage hemithyroidectomy. 

Still another indication of the intensity of thyroid toxicity is the degree 


Isi'discfe Opan>iion — Ansiibtrsia. Chari 



tnd~3ia<x;e Operoiion — Anes/bcs/a Chari 



OPERATIVE FACTORS SUGGESTING MULTIPI.E-STAGE OPERATION 

1. Slight effect from pretuedicution 4. Persistent rapid or irregular pulse 

2. High O2 consumption 5. Vasomotor instability 

3. Widening pulse pressure 

Chart 2. — Operative factors suggesting advisability of multiple-stage operation; (1) Slight effect 
from premedication; (2) high oxygen consumption; (3) widening pulse pressure; (4) persistent rapid or 
irregular pulse; and (s) vasimotor instability. 


with which they react to the preoperative narcosis. Those patients who come 
to the operating room in active excitation, in spite of the preoperative adminis- 
tration of an adequate amount of narcotics, should be looked upon with 
suspicion as to possible postoperative reaction. The reverse, however, is 
not to be depended upon. 

Perhaps nothing in the past has played a greater part in the produc- 
tion of undesirable complications in thyroidectomy than anesthesia. For 
practical purposes there are two types of anesthesia tliat may be employed 
for thyroid surgery; (i) Regional anesthesia which may consist of either 
local infiltration or cervical plexus block; and (2) inhalation anesthesia con- 
sisting of ether or one of the gaseous anesthetic agents such as nitrous 
oxide, ethylene or cyclopropane or various combinations of these. Mention 
is not made of avertin since it is generally combined with inhalation anesthesia 
and may more properly be considered as a preanesthetic drug. 

We have always felt that local anesthesia interferes with the adequacy 
of thyroid exposure, and the delicacy of the anatomic dissection. In addi- 
tion to that, we believe that it is a psychic burden upon the patient unless 
an amount of preliminary drugging is employed which practically amounts 
to a form of anesthesia. We have, likewise, always felt that undiluted ether 
is undesirable because of the struggling that is so often related to its induc- 
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tion and the nausea which so frequentl}' follows its einplo^nnent. The seri- 
ousness of i^rolonged postoperative vomiting for a patient with hyper- 
th3TOidism cannot be overemphasized. The serious disturbance of blood 
chemistry and the interference with the intake of fluid and fuel as a result 
of prolonged vomiting certainly tend to increase postoperative thyroid reac- 
tion, and have undoubtedly caused the balance to be swayed not infrequently 
on the side of a fatalit}'. 

Nitrous oxide anesthesia has some advantages in thyroid surgery. It is 
entirely nonexplosive and, as a rule, produces relatively little postoperative 
nausea and vomiting. It does, however, have a very great disadvantage 
(and this is of great importance to patients with hyperthyroidism) in the 
fact that nitrous oxide anesthesia alone is always associated with some degree 
of anoxemia. Since nitrous oxide is such a weak anesthetic drug, in order 
to maintain adequate anesthesia it is frequently necessar}"- to carry patients 
with ox)'gen concentrations as low as 9 to 10 per cent. 

Ethylene anesthesia offers some advantages over nitrous oxide. Like 
nitrous oxide, it is associated with relativel}'^ few instances of prolonged post- 
operative vomiting but, in contradistinction to nitrous oxide, it is quite 
explosive in almost all concentrations in which it is employed for anesthesia. 
Since it is a stronger anesthetic drug than nitrous oxide, higher concentra- 
tions of oxygen may be employed with it (approximately 15 per cent). We 
feel that this is still a rather low concentration of oxygen for patients with 
hyperthyroidism who are known to have increased metabolic rates. 

Cyclopropane offers many advantages over either of the two above- 
mentioned gases. It is, as a rule, associated with very few disturbances in 
physiolog}'. This gas is a very powerful anesthetic agent and may be 
administered in concentrations so low as to allow for concentrations of 
oxygen as high as 85 or 90 per cent. It does, however, have the distinct 
disadvantage of being explosive when mixed with oxygen, in practically 
all of the concentrations in which it is used for anesthesia. 

Because of the fact that, for the above reasons, we have so often 
advocated the use of cyclojjropane anesthesia for thyroid surgery we would 
like to utter a warning concerning its employment. As a result of further 
and more extensive experience with this agent, we should like to urge that 
it not be employed in an undiluted form in patients with thyroid toxicity 
or in patients with heart disease. It has been known for a long time that 
high concentrations of cyclopropane might produce cardiac irregularity, 
particularly in patients with thyroid toxicity, and is even more prone to do 
so in those patients who definitely have some degree of cardiac damage asso- 
ciated with their hyperth)Woidism. We feel certain that fatalities on the 
operating table due to sudden cessation of heart action caused by ventricular 
fibrillation, associated with cyclopropane anesthesia, have occurred in our 
experience. As a result of these experiences we do not now emplo)’^ this 
agent in an undiluted form for anesthesia in patients suffering from hyper- 

734 



Volume 113 
Number 5 


COMPLICATIONS IN THYROIDECTOMY 

thyroidism or heart disease. It is extremely important, I believe, to stress 
this point because of the popularity of this anesthetic agent. 

Whenever a patient with serious hyperthyroidism is operated upon, the 
margin of safety is undoubtedly at times quite narrow. It must he accepted, 
also, that, at times, in this operation even the most experienced thyroid sur- 
geon will meet with technical operative difficulties. It must, likewise, be 
admitted that even the most experienced anesthetist will also meet with 



Fic. 1 (a) and (b). — These roentgenograms show the spiral-walled, flexible metal catheter intro- 
duced into the trachea, (a) Anteroposterior view; and (h) later.al view. Note in (a) the extent of 
the goiter and the deviation of the trachea. One can readily understand, in this type of large 
adenomatous goiter as welt as in exophthalmic goiter, how manipulation to the trachea can he carried 
on with no interference with the airway. 

anesthetic difficulties during thyroid operations. When these two difficulties, 
an interference with breathing producing anoxemia and technical difficulties, 
are combined during a thyroid operation, they can result in an operative 
fatality. 

I will speak later alfout methods of avoiding teclinical operative difficulties. 
Anesthetic difficulties in the way of interference with iDreathing can abso- 
lutely l)e avoided by the introduction of a noncollapsible intratracheal catheter 
before the operation is undertaken. This requires but little time, and, in the 
hands of an anesthetist expert in its employment, can be accomplished with 
no difficulty whatever. It insures a complete airway at all times, complete 
quietness of the field, and the elimination of at least one of the serious pos- 
sible complications of thyroidectomy (Fig. i). 

Many thyroid deaths are undoubtedly the result of technical operative 
complications. These result in prolongation of the operation, inadequate 
control of bleeding, interference with anatomic relations, and undue loss of 
blood. They result in injury to the parathyroid bodies, injuries to the 
nerves, and at times even in injury to the trachea. If two principles 
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observed, there should almost never be serious technical operative difficulties 
in performing a thyroid operation : The first is adequate exposure — the pre- 
thyroid muscles cut, the skin flap dissected high, the venous blood supply, 



Fig. 2, — A drawing showing the thyroid lobe freed from the internal 
jugular vein; dislocated from its bed and held up so that it is suspended 
only by its attachment to the trachea. Note in it the recurrent laryngeal 
nerve, parathyroid gland, inferior and superior thyroid artery. 



picture of the method of mobilizing the gland and lifting it up out of its 
ned. Note in it the nerve marked (N), artery marked (A), and the superior 
thyroid artery marked with an arrow. 


the superior, middle and inferior thyroid veins, detached from their point 
of entrance into the internal jugular vein; and the second, that the lobe of the 
thyroid is elevated from its bed and held up with double hooks (Figs. 2 
^nd 3). With this exposure, and with the common carotid artery and 
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internal jugular vein dissected back from the thyroid gland down to the 
scalenus anticus, and with the superior thyroid artery, inferior thyroid 
artery, recurrent laryngeal nerve and parathyroids visualized, technical dif- 
ficulties are, for practical purposes, completely avoidable (Figs. 2 and 3). 

Hemorrhage during a thyroidectomy should never be in any way beyond 
the surgeon’s complete control. The main blood supply to the thyroid is 
the superior thyroid artery and the inferior thyroid artery, both of which, 
if adequate exposure and anatomic dissection be accomplished, are visualized 
and can be ligated with safety. It has frequently been asked of us whether 
or not the ligation of both the superior and the inferior thyroid blood supply, 
on both sides, might not bring about tetany. Although we do not do it 
routinely, we have repeatedly ligated both the superior and inferior thyroid 
arteries on both sides, never with the production of tetany. No thyroid 
operation of any type, except possibly removal of a simple discrete adenoma, 
should ever be undertaken without the entire anatomy of the thyroid gland, 
including its superior and inferior arteries so completely visualized that should 
any excessive bleeding occur they can be immediately ligated and thus bleeding 
be entirely controlled. 

It is unnecessary to discuss nerve injuries since we have written so 
extensively on the subject of visualization of the recurrent laryngeal nerves. 
One does well to remember, however, two or three warnings regarding 
this structure. The recurrent laryngeal nerve occasionally does not recur, 
but as stated in my article* on the subject, passes directly across from the 
vagus to enter directly beneath the inferior constrictor muscles. At times, this 
nerve descends a little further but not into the chest, and comes directly 
across from the vagus to hook under the inferior thyroid artery and then 
ascends to its position in the larynx. One must remember that the recurrent 
laryngeal nerve in its normal position not infrequently passes over the 
branches of the inferior thyroid artery or through the branches of the inferior 
thyroid artery, and if the lobe of the thyroid be mobilized from its 
bed and held upward as advised by us in these dissections it will be so 
pulled up that unless carefully demonstrated it can rather easily be injured 
(Fig- 4). 

One of the most distressing complications of thyroid surgery is that of 
inadvertently making a hole in the trachea during the operation. Unless 
the correct procedure is undertaken, very properly, at this time, a serious out- 
come may result. If blood is sucked through the hole into the trachea, such 
an amount of coughing will result that the patient cannot be kept under the 
anesthetic; will struggle; come out of the anesthesia; become excited; suck 
in more blood, and eventually a fatality will result. 

Should this complication arise there are two things to be done. A finger 
may immediately be placed over the opening into the trachea and held there 
until all bleeding is completely controlled and until the wound is absolutely 

* Lahcy, F. H. ; Routine Dissection and Demonstration of the Recurrent Laryngeal 
Nerve in Subtotal Thyroidectomy. Surg., Gynec., and Obstet., 66, 775-777, April, 1938. 
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dry, at which time the finger can be removed and silk sutures inserted 
to close the opening. If an expert in the anesthesia of thyroidectomy is 
giving the anesthetic, and is immediately informed of this emergenc}^ he 
can so increase the gas pressure in the trachea that air will constantly blow 
out and no blood go in, so that black silk sutures can be inserted to close 
the opening, with no blood able to enter the trachea. I know of no com- 
plication which can be more immediately serious than this, nor do I know 
of one which requires more prompt or more correct management. 



.Undescended 
.Recurreni Lanjngeal 
XMeri/e 



ParRy^escended 
Recurreni' Larunaeal 
Nerve “ ° 


InferiorThijroid Arfery 

d / x' e 





Tijpica} Locaiions of Recurreni 
Laryngeal Nerve 


Fig. 4. — (a) Shows the unusual, but occasional, umlescended inferior 
laryngeal nerve passing directly from the vagus to beneath the horn of the 
thyroid cartilage. (b) Partly descended nerve passing underneath the in- 
ferior thyroid artery but not descending into the chest and ascending to be 
inserted into the larynx, (c), (d) and (e) The three common locations of the 
recurrent laryngeal nerve in relation to the inferior thyroid artery. 


Undoubtedly, many patients with thyroid disease are lost because of 
postoperative difficulties, among Avhich is prolonged anoxemia. Everyone 
seems to hesitate or fear to perform postoperative tracheotomy in patients 
operated upon for thyi'oid disease. This is, in some measure, related to pride 
and, in some measure, to a fear of the production of pneumonia or, in deeper 
goiters, of mediastinitis. Most of these fears are groundless, and should 
there be any question whatever that a patient, postoperatively, is not receiving 
an adequate supply of oxygen, a tracheotomy should at once be performed. 
Those patients with a slight degree of cyanosis as a result of tracheal obstruc- 
tion, who are permitted to go through the night suboxygenated and have a 
tracheotomy on the following morning, frequently continue to sink into un- 
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consciousness and coma, and die. Had these patients had a tracheotomy 
earlier, many of them, undoubtedly, would have been saved. When there is 
any question that patients with postoperative tracheal obstruction are not 
getting an adequate supply of oxygen, a temporary tracheotomy should be 
promptly established. 

It is important that if these tracheotomies are to be but temporary and 
the tube removed within a few da3'^s, they be made at a proper level, and 
that is well down on the tracheal rings, below the level of the cricoid cartilage. 
At the level of the cricoid cartilage the trachea is the narrowest, and while 
this is the easiest point at which to perform a tracheotomy, it is the point, 
because it is the narrowest point df the trachea, at which stricture following 
removal of the tube is most likely to occur. 

One of the most important poilits, in avoiding serious postoperative com- 
plications in thyroidectomy, is that in every patient upon whom a thyroidec- 
tomy is performed the trachea should be completely bared at the time of 
the operation. This is of value for two reasons : W e have insisted that 
only by complete removal of the isthmus is it possible to remove adequate 
amounts of th3n-oid tissue; but just as important is the fact that b3'- the removal 
of the isthmus the tracheal rings are so bared that should a tracheotomy 
become necessary postoperatively, valuable time will not be wasted removing 
the isthmus during the emergency, and an immediate tracheotomy can be 
performed quickl3' and easil3'’ (Figs. 5 and 6 ). 

Postoperative hemorrhages after thyroidectom3'^ are largel3'^ avoidable at 
the time of operation. Mass ligatures and gland suture in thyroid surgery 
have, in my opinion, no place in the control of thyroid bleeding. Vessels 
should be tied individually and accurately. One is apt to forget that the danger 
of a postoperative hemorrhage in patients, particularly with h3^perthyroidism, 
is not so much the hemorrhage itself but rather related to the fact that they 
occur immediately after the operation or on the following day, at a time when 
the patient is in some considerable degree of postoperative thyroid reaction. 
If it becomes necessary to take this patient to the operating room or to 
give him an anesthetic or perform an operative procedure upon him for 
the control of hemorrhage during this stage of postoperative thyroid reaction, 
the already existing thyroid reaction may well be so intensified that it can 
throw the balance in the direction of a fatality, which was avoidable. When 
postoperative thyroid hemorrhages occur Avith any frequency, one cannot 
avoid the conclusion that they could have been avoided had more care 
been exercised in exposure and ligature of vessels. 

One of the most distressing types of postoperative th3u'oid hemorrhage is 
when the ligature of the superior thyroid artery slips. The arter3^ being the 
first branch of the external carotid, bleeds profusely, and, producing, as it 
does, clots of blood high up under the muscle flap, is difficult to find and 
control. Attention to one point in ligature of this artery will prevent many 
of these hemorrhages. Never ligate the superior thyroid artery up under a 
skin flap with inadequate elevation of the skin flap and exposure of the 
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Fig. 5. — A drawinR illustrating the detachment of the mobilized thyroid 
gland by severing the superior thyroid vessels, and by detaching the isthmus 
from the trachea .so that the thyroid hangs only by the attachment of the 
body of the thyroid to the lateral wall of the trachea. By this mobilization 
and exposure the anatomic structures are visualized and the entire extent of 
the thyroid can be estimated so that radical and adequate percentages can 
be removed. 



Fig. 6. — Actual photograph at operation. Note in this illustration, and 
in Figure 5, the bared trachea, the nerve, the artery, the severed superior 
pole, and the parathyroid gland. 
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vessel itself. So visualize the superior thyroid artery that it can be ligated 
as a trunk, well off the thyroid gland itself (Fig. 7). If the ligature is 
passed around the upper pole of the thyroid, as is so often the case, without 
this exposure it can include the tip of thyroid tissue into which the superior 



Fig. 7. — This illustrates the complete visualization of the superior thyroid artery 
and vein, and their ligature entirely off the thyroid gland. In the insert the remaining 
stump distal to the ligature is vessel and not thyroid tissue. 


thyroid arter}'^ passes, which will interfere with adequate shutting down of 
the tie. This will often temporarily occlude the vessel, only to permit the tie 
to be coughed olf with vomiting or with movements after the patient leaves 
the operating room and is returned to bed. Failure to observe this step 
has undoubtedly resulted in many serious postoperative hemorrhages from 
the superior thyroid artery. The same warning, likewise, applies to adequate 
exposure and ligature under direct' vision when the inferior thyroid artery 
is tied. 

There are two types of thyroid hemorrhage, one of which can bring 
about a very prompt and immediate fatality. The other is of but little 
importance. One, the latter, is that hemorrhage, occurring beneath the skin 
flap which bulges the skin flap out, is painful, and immediately obvious, but 
as a rule does not interfere with breathing because it makes but little pressure 
on the trachea. This can be cared for i-eadily by elevation of the skin flap 
and control of the venous bleeding point. When, however, the bleeding is 
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from either a superior or inferior thyroid artery, beneath the prethyroid 
muscles, the accumulation of blood unable to escape from beneath the 
muscles exerts such pressure upon the trachea that complete tracheal obstruc- 
tion can occur, resulting in prompt and immediate suffocation. 

We have had four or five such experiences where patients’ lives have been 
dramatically saved by having the neck wounds promptly pulled open, with 
no antiseptic precautions, by anyone at hand ; immediate removal of the clot ; 
and prompt and complete restoration of breathing. This is a real emergency 
in which immediate separation of the muscles and bailing out of the clot, with 
the introduction of a pack until the bleeding can be controlled, must be 
instituted at once. Failure to do this, undoubtedly, will and has resulted 
in many fatalities. 

After this large experience with thyroid surgery, if I were asked to 
state what, in my opinion, exclusive of a fatality, was the most undesirable 
operative complication in a patient operated on for thyroid disease, I would 
unbesitatingly say tetany. Wlule the administration of calcium chloride, 
parathormone and dihydrotachysterol (A.T. lo) now controls tetany quite 
well, there are cases which do not I'espond satisfactorily to the employment 
of these measures. Their cost is not inconsiderable, and the symptoms of 
tetany, when they occur, are not only distressing but incapacitating. The 
apprehension associated with their possible occurrence is very disturbing to 
any individual in whom this complication has occurred. When we are 
able to report that in this entire series of thyroid operations there have 
been but ten cases of established tetany and that tetany has not occurred 
in the last 4,000 thyroid operations, it will be obvious that the complica- 
tion is avoidable. 

If certain procedures which we have definitely established are followed, 
the occurrence of tetany following thyroid operations should be almost 
completely eliminated. The factors controlling the preservation of the 
parathyroid glands are related to the employment of a few simple rules. 
The location of the parathyroid glands is not infrequently atypical, but in 
the majority of cases they can be demonstrated if one obtains an adequate 
exposure, with the prethyroid muscles cut. Why there should be such 
sentimental discussions as to whether or not the prethyroid muscles should 
be cut, I have never been able to understand. We have cut literally thousands 
of prethyroid muscles, we have observed the end-results over a long period of 
time, and if they are cut high, well up under the skin flap and above tbe 
point where the inneiwation enters the gland, there will be no disfigurement 
and little, if any, added discomfort. In our bands, at least, it is not possible 
to obtain as adequate exposures of the region of the recurrent laryngeal 
nerves and the parathyroid glands with the muscles uncut as can be obtained 
with them cut. The advantages of not cutting the muscle are, in m}^ opinion, 
trivial compared with the benefits and safety resulting from the more ade- 
quate exposure which can be obtained with the muscles cut across. 

The most important thing in preserving parathyroid glands is tliat the 
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thyroid gland, as shown in Figure 2, be completely detached from its venous 
attachment to the internal jugular; picked up with double hooks, inserted in 
its outer border; pulled out of its bed and so lifted that it hangs by its 
attachments to the trachea, thus exposing the posterior aspect of the gland 
where, with a dry field and a good light, the region of the parathyroids may 
be clearly demonstrated, adequately inspected, and these structures dependably 
preserved. It will be impossible to be certain of preserving parathyroid 
glands unless thyroid operative fields are absolutely dry. In the presence 
of pools of blood and oozing vessels, parathyroids will go unrecognized 
and, of necessity, occasionally be unnecessarily removed. Too many thyroid 
operations are undertaken with the assumption that thyroid surgery must 
be performed in the presence of a large amount of venous and arterial 
bleeding. In addition to the above suggestions, the ordinary amount of 
illumination of an operative field will be inadequate for satisfactory demon- 
stration of anatomic structures as minute as are those involved in thyroid 
surgery — parathyroids and recurrent laryngeal nerves. In further addition 
to this, there will be times at which, even with these requirements fulfilled, 
uncertainty will still exist as to the identity of certain gland-like structures 
suspected of being parathyroids. Under such conditions the Berens-Beebe 
loupe magnifying glasses, as previously suggested by me, will usually demon- 
strate whether or not the uncertain structures are parathyroids. 

Another undesirable complication of thyroid surgery, particularly surgery 
for hyperthyroidism, is the removal of too much or too little thyroid tissue. 
I have written on this subject, giving indications for radical removal and 
for less radical removal in relation to how well a gland involutes under 
iodine, and the relation of blood iodine to the necessity of radical removals 
of thyroid tissue. As has been stated in the prevention of tetany, no plan 
which deals with percentage removal of the thyroid gland and percentage 
preservation of the thyroid remnant can hope to be effectual unless similar 
warnings as those stated in connection with the prevention of tetany are 
recognized. Most cases of recurrent hyperthyroidism are the result of 
attempting subtotal thyroidectomy without adequate exposure and adequate 
mobilization of the thyroid gland, and without adequate demonstration of 
the anatomic structures, such as the recurrent laryngeal nerve and parathyroid 
glands. When one knows where the recurrent laryngeal nerves and para- 
thyroids are and can see them all the time, radical removals of thyroid 
tissue can be undertaken. When this is not true, the tendency will be to 
leave too thick remnants of thyroid tissue behind to protect them from injury. 
In Figure 2 will be seen the operative maneuver by which the thyroid gland, 
with the prethyroid muscles cut, is detached from its venous connection 
with the internal jugular vein, mobilized from its bed between the great ves- 
sels, the trachea and the esophagus, and lifted up, with its recurrent laryngeal 
nerve so demonstrated that it can be proven to be in its normal position, and 
so demonstrated that one can, with safety, ligate the vascular attachment to the 
inferior pole and the isthmus of the gland, and that structure turned up from 
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the trachea. The superior thyroid artery and vein can be ligated, and the 
upper pole so turned down that the thyroid gland is attached only at its 
body to the side of the trachea and at the point where the inferior thyroid 
artery enters the gland and the parathyroids are attached to the gland. In 
addition to this, the isthmus can be so detached from the trachea and the 
opposite lobe that only that body portion of the thyroid which is attached 
to the lateral wall of the trachea is left behind. In our experience, when 
this method of detaching the thyroid gland from the isthmus and from its upper 



Fig. 8. — A drawing illustrating the method of suturing the remnant of 
thyroid against the trachea to control oozing, by which it is possible to almost 
entirely eliminate drainage in subtotal thyroidectomy for exophthalmic goiter. 

and lower attachments to the trachea is employed, adequate removal of 
thyroid tissue with preservation of the recurrent laryngeal nerves and the 
parathyroids can be accomplished. This has been, in our experience, the 
safest and most reliable method of removing a sufficient amount of thyroid 
tissues without damage to other structures (Fig. 6). 

The method of suturing the thyroid remnants against the trachea, shown 
in Figure 8, has also eliminated one of the unnecessary and undesirable post- 
operative complications, and that is drainage. Almost no patient operated 
upon for h 3 fperthyroidism during the last several years, in our experience, 
has required postoperative drainage. 
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It is interesting to observe that one may have operated upon a woman 
for an hyperthyroidism so severe that she is practically incapacitated, may 
accomplish slowing of the pulse to normal, elimination of all undesirable 
nervous symptoms, and restoration of weight to a normal level, yet when 
this patient is seen with this striking change at the end of a year she will 
not infrequently fail to remark upon her physical iiuprovement hut state 
her pleasure in the postoperative results in the terms of the beauty of the 
scar. If the scar he unsatisfactoiy, she may utterly fail to express apprecia- 
tion of the physical improvement, and complain bitterly of the appearance 
of the scar. It is for this reason that postoperative thyroid scars are of 
such importance, situated as the}' are in a region constantly exposed, and 
since nine out of ten thyroid operations, in our experience, are performed 
upon women, with these facts in mind, it is obvious that an unsightl}' thyroid 
scar is an important postoperative thyroid complication. 

The location of the scar is of extreme importance. Many unsightly 
scars are placed too high, where they are constantly visible and cannot he 
concealed by heads (Fig. 9 a). The mistake of placing them too low 
is made much less often than placing them too high. Many unsightly 
thyroid scars are unbalanced, one side being higher than the other. Another 
bad feature of thyroid scars is that they are not infrequently made too 
straight rather than curved, which prevents them from disappearing largely 
in the fold between the neck and its attachments to the chest (Fig. 9 b). 
Another unsightly thyroid scar, as these cases come to us, is the horse-shoe 
type, in which the lateral limbs run too far up over the side of the neck 
(Fig. 9 c). It is important that thyroid scars be .symmetrically curved as 
shown in Figure 9 d, so that they fit and, at least partially disappear in the 
fold at the junction of the neck and chest. 

A common mistake which is made in thyroid incisions, as we have 
repeatedly stressed in discussing this subject, is that with prominently 
projecting goiters an incision is placed at the j^roper level at the time of 
operation, but when this tumor has been removed, because of the slipping 
of the loose and prominent skin of the neck, it descends to an unsightly 
position on the front of the chest where it cannot be concealed. In the same 
way, when the prominence of the neck from a one-sided goiter is unilateral, 
due to the fact that on one side there will be skin slippage greater than on 
the other, a scar which at the time of operation is well placed, will tilt on 
one side in an unsightly manner (Fig. 9 e). These are but a few of the 
undesirable complications in relation to scars which occur following thyroid 
surgery, most of which can be avoided by attention to a few simple details. 

SUMMARY 

An attempt has been made to discuss and illustrate some of the serious, 
undesirable and largely avoidable complications associated with partial thyroid- 
ectomy. The measures developed in a large experience with the operation 
are likewise discussed, described and illustrated. 
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Discussion. — Dr. George M. Curtis (Columbus, Ohio) : At my first 
appearance liefore this Association, may I express my appreciation of the 
privilege of becoming a Fellow. It has been a pleasure to hear these two 
papers concerning thyroid disease. The unquestioned experience of the one 
and the insight of the other speaker have resulted in a profitable clinical review. 

One question, however, arises, and I would like to make one suggestion. 
The question concerns the mechanism of the beneficial effect obtained after 
ligating the superior thyroid arteries. We have employed this procedure, 
as have so many, and undoubtedly benefit at times comes from it. On the 
other hand, after studying the collateral arterial supply to the thyroid gland, 
it became evident that the blood supply is but little affected by the usual 
ligature. Moreover, the thyroid gland receives its principal blood supply 
from the inferior thyroid arteries rather than from the superior. Too, the 
collateral interconnection between the superior thyroid arteries and the 
arteries of the larynx, phar)'nx, trachea and esophagus is most extensive. 
It would, consequently, appear that the beneficial effect is not particularly 
due to a diminution of the greatly increased blood supply. Rather, it would 
seem more reasonable to regard the good results as due to ligature of the 
accompanying nerves. It would be interesting to hear further discussion 
concerning this matter. 

Perhaps the most severe immediate postoperative complication is the 
thyroid “crisis” or “storm.” Prevention of this is, thus, the more important, 
and is mainly brought about by adequate preoperative management. Since 
prevention has become so significant, every effort should be made to ac- 
complish it. 

Patients with hyperthyroidism do not hold iodine. Careful balance 
studies reveal that they progressively deplete themselves of iodine. More- 
over, when iodine is administered, it is first stored, but eventually hyper- 
thyroid patients lose the amount which is stored, and even more, after the 
administration is stopped. In similar manner, it is not so generally known 
that patients with hyperthyroidism, likewise, deplete themselves of calcium. 
Careful studies of this matter were originally made by Aub and his asso- 
ciates. More recently we have confirmed these studies and have also 
added the beneficial effect of th)Toidectomy. 

We find patients Avith advanced exophthalmic goiter greatl}'- depleted 
of calcium owing to a greatly increased negative calcium balance, which may 
be even greater than that of patients with hyperparathyroidism. Because of 
these findings, some time ago Ave began to give our patients calcium pre- 
operatively, as Avell as iodine. 

It has been shoAvn that vitamin D increases the permeability of the 
intestine to calcium. Therefore, Ave used high vitamin D along Avith the 
calcium. We found, subsequent to instituting this principle of replacement 
therapy, that our postoperative reactions Avere less severe. Moreover, Ave 
have not had one real “storm” since calcium replacement Avas also added 
to the usual preoperative therapy. 

On the other hand, all-around careful preoperative preparation, as has 
been outlined, is paramount. It is difficult to conclude that administration of 
calcium and vitamin D is any single outstanding factor, nevertheless the 
rationale of this replacement is evident and Ave consequently give it. Calcium 
may be readily given as milk. Calcium lactate is best given in solution. The 
mechanism Avhereb)^ calcium replacement is of particular value is not yet 
clear. _ An adequate subtotal thyroidectomy, hoAvever, abruptly halts the 
depletion of calcium storage. 
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Dr. Robert S. Dinsmore (Cleveland, Ohio): Last year I had the 
pleasure of dedicating an article on this same subject in Doctor Lahey’s birth- 
day book. There are two minor points which might be mentioned in the 
preparation of these cases, which I think are danger signals. These are the 
presence of a recent delirium, or a pulse curve which will not come down. 
After all, the question of technic is more or less an individual problem. A 
satisfactory technic is one which, in a properly prepared patient, can be 
done with a minimum of anesthesia; in a reasonable length of time; with 
the removal of the proper amount of th3'roid tissue; protection of the recur- 
rent laryngeal nerve and parathyroids; a resultant satisfactory scar; and, 
above all, the cure of the patient. 

The question of exposure of the nerve is again an individual problem. 
Personally I do not do it. Doctor Lahey wants to see where it is, and 
I want to see where it is not; in other words, he wants to see it every 
day and I never want to see it. In this connection, there is one thing 
which might be mentioned ; I have had men ask me to show them the 
nerve, as Doctor Lahey does. As you have seen from his illustration, he 
only exposes it at its vital points, but many surgeons have the impression 
that Doctor Lahey exposes it in its entirety, which is not correct. 

There is one distressing complication which I wish to mention, that is, 
postoperative psychosis. A differentiation should always be made between 
true toxic delirium of hyperthyroidism and a major psychosis. You are 
dealing with two diseases if a psychosis develops; in other words, you have 
a psychosis and hyperthyroidism, and if one of your patients develops this 
complication, you can tell the family that the psychosis is a separate disease 
and has nothing to do with the hyperthyroidism. In every such instance we 
have had, a psychiatrist has been able to elicit a previous history of psychosis 
in that individual. Sometimes you are blamed because these patients may 
have to go to a sanitarium. The last such patient I had has been in a sani- 
tarium for a long time with dementia praecox, and peculiarly enough, two of 
her neighbors came in with simple goiters and asked that they be taken out 
before they too went crazy. 

To return for a moment to the question of nerve injuries — sometimes 
nerves are injured in most unexpected ways. I was always under the impres- 
sion that it was almost impossible to have a recurrent laryngeal nerve injury 
when an intrathoracic goiter was extruding itself from the thorax. However, 
I once had a very delightful old doctor with an intrathoracic goiter, and he 
was particularly anxious about his voice, as he sang bass in a choir. After 
the upper pole was freed, he literally coughed the right lobe out of his chest, 
and, at this time, he had a voice change which proved to be a recurrent 
laryngeal nerve injury which has never recovered. This was an instance, 
in the absence of instrumentation, in which I actually saw the change 
take place. 

Dr. Robert W. Bartlett (St. Louis, Mo.) : A surgeon’s success in the 
treatment of toxic goiter is measured largeljf by his ability to estimate ac- 
curately, preoperatively, the risk in any given case. In order to do this he 
must follow certain criteria of operability which, in his hands, have proved 
the most reliable indicators of the proper time for operation and the amount 
of surgery to be undertaken at that time. 

I have recently completed a i5-}'ear mortality study for toxic goiter in our 
private practice. The total number of thyroidectomies in this series approxi- 
mates 1,500. I am presenting several slides which bring out facts learned 
from this study, which may prove of interest. 

748 



VoUima 113 
Xumbcr 5 


COMPLICATIONS IN THYROIDECTOMY 


This series, naturally, divides itself into two groups because in the first 
place there are about 700 cases in each and, secondly, because as a result of an 
earlier mortality study of the 1926-1930 group we formed our present “criteria 
of operability” which were applied to the second group extending from 1931- 
1940, with the result that we were able to cut our mortality practically in half, 
namely, to 1.7 per cent for the second period. 

As indicated in the second illustration, rve defer operation in the presence 
of cardiac decompensation, or if the patient is losing weight as rapidly as a 
half-pound a day, or if the patient is either in or has very recently been in a 
thyrotoxic psychosis. Likewise, operation is delayed and the medical regimen 
continued if the patient is vomiting; is still sweating; is having a diarrhea or 
if, upon repeated basal metabolic determinations, the rate is rising rather than 
falling. If such is the case, she is obviously in the nonsurgical phase of the 
cycle. Our last and most important criterion of operability is the breath- 
holding test, reported by my brother. Doctor Bartlett, Jr., about ten years 
ago. From e.xtensive use of this test we are now able, with considerable ac- 
curac}% to determine not only whether the patient can stand an operation but 
also how much surgery she will tolerate without undue risk. 

In the third illustration it is seen that in the first period several patients 
died following the second stage of two-stage procedure, whereas in the second 
period there was no death following a second lobectomy. This is explained 
by the fact that we set up the rule for ourselves, as a result of the first mor- 
tality study, that a patient must be raeastirabty as good a risk for the second- 
stage as she was for the first-stage lobectomy and, if such is the case, the 
patient will obviously always survive the removal of the second side. I wish, 
also, to call to your attention that we have not performed an upper pole ligation 
since 1931, feeling that this procedure has very little therapeutic value and 
often carries a very considerable hazard for the type of patient who was previ- 
ousl)’’ considered sick enough to require preliminary ligation. It is our belief 
that the improvement obtained in some cases following ligation is due prin- 
cipally to the several weeks or months of additional medical management which 
follows the ligation but precedes the thyroidectomy, rather than to the ligation 
itself. 

As will be noted in the last illustration, 70 ])er cent of the deaths in the 
first period were associated with crisis, while in the second period only 25 
per cent (three deaths) were due to postoperative crises, which indicates quite 
clearly that patients are now being estimated with a high degree of accuracy 
preoperatively. The remaining nine deaths in the second period are largely 
accidental in nature and are common to any type of surgery, whether it be 
cholecystectomy, herniorrhaphy or thyroidectomy. We will probably never 
be able to avoid such incidents as pulmonary embolism, cerebral accidents, 
and occasional drug poisonings. Finally. I would like to point out that, since 
1935, we have not only not had a death in crisis but have not had a really se- 
vere postoperative storm. 

Dr. Harold L. Foss (Danville, Pa.) : As one listens to these discussions 
on how to handle patients with hyperthyroidism who are especially serious 
risks, and reads the literature dealing Avith the question, one is more and more 
impressed by the fact that there are many ways of accomplishing the same 
thing and doing it well. Doctor Lahey performs a high percentage of multiple- 
stage operations, while Richter of Chicago performs none. I am constantly 
resorting to stage-operations, while John Pemberton almost never utilizes the 
method, and so there you are ! 

However, the man whose mortality runs much over 4 or 5 per cent, and 
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who performs all his operations single-stage, is overlooking a valuable pro- 
cedure. No one can question the value of ligations in selected cases in which 
it is clearly indicated. Improvement will be strikingly apparent in go per cent 
of the patients so treated. This whole subject was completely discussed in 
a paper a few years ago by Lahey and Schwalm. Some never ligate or even 
perform a multi-stage operation, and seem proud of it, and frequently em- 
phasize it in discussions and in their literary contributions. They even refer 
to the folly of such a timorous policy and, as a remarkable thing, they seem 
to have a respectably low mortalit}'^ record. The next group, whose mortality 
figures are expressed to the right of the decimal point, perform many ligations, 
and with their serious risk patients always resort to multi-stage operations. 
I stand, however, with the latter group, thoroughly agreeing with them as to 
the advisability, even the imperative necessity, of stage-operations in the serious 
risk patient with advanced hyperthyroidism. 

Dr. Frank FI. Lahey (Boston, Mass., closing) : Papers on thyroid dis- 
ease always promote discussion. I have never heard thyroid disease discussed 
without its taking up a considerable period of time. Perhaps this is because it 
is such a satisfactory field, and also because so much progress has been made 
in it that it is a tribute to surgery in general. With the mortality statistics 
from all over the country being about the same, and when one considers what 
the mortality rate used to be, one may really say that it indicates definite 
accomplishment. 

I am sure that the universal employment of one-stage operations, as ad- 
vocated by some, is a dangerous plan. Thyroids are not the same, in my 
opinion, the world over. Thyroids in the Middle West are often, I believe, 
quite different from thyroids along the Atlantic seaboard. For instance, we 
do not live in a region where goiter is endemic, and so, practically half of our 
goiters are exophthalmic, and a quarter, toxic adenomata. Therefore, three- 
fourths of the goiters we see are toxic goiters. One must remember how dif- 
ferent this is from Kocher’s experience. When Kocher died, he had operated 
upon 5,000 goiters, but only about 250 exophthalmic goiters. In addition to 
that, realize that most of the thyroid clinics in regions where goiter is endemic, 
are diminishing, probably due to the fact that the employment of iodine is 
diminishing the number of adenomatous goiters in which toxicity can develop ; 
while in our clinic, I am sure not due to the increasing popularity, the number 
of thyroids operated upon is remaining about the same. 

It is important, therefore, that you do not take for gospel that you can 
perform 100 per cent one-stage operations on all cases. It is essential, as I 
have stated in the paper, that you reach a decision regarding multiple-stage op- 
erations upon your own experience and not that of others in other parts of 
the country. In addition to that, if you are going to make the mistake of trying 
to save patients time and money, be sure you have them around afterward so 
that they can enjoy it. 

There is another kind of mistake which is made and that is in a borderline 
case. Do not operate upon a borderline case to prove whether or not it is a 
case of hyperthyroidism. If you will let the case alone it will be proven by 
time. Most patients will give you a clinical demonstration with time as to 
whether or not they have hyperthyroidism. No patient who is a borderline 
case is going to die, because his disease, if it is hyperthyroidism, is not that 
intense. If you give him time he will so demonstrate Ityperthyroidism, if he 
has it, that you can make a clinical diagnosis without difficulty, and if he does 
not, in all probability he does not have it. 

As relates to warnings about operating upon people with decompensation, 
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one should recall that the thyrocardiacs, which I have stressed in the literature, 
are those cases which show decompensation that persists or remains stationary, 
in which patients cannot be made to regain their cardiac capacity. These 
patients often have general anasarca, ascites and even bloody sputum. These 
patients, I think, in spite of their decompensation, are the ones in which such 
brilliant results can be obtained, and not ivith a high mortality rate — 3.6 per 
cent in our experience. 

Another warning to stress is that while a high metabolic rate does indicate 
toxicity, a low rate by no means indicates safety. An additional warning we 
have repeatedly stressed concerns the blood iodine level. This is an expensive 
determination, but if one is able to do it, it is of value to realize that the low 
blood iodine levels in patients with hyperth3u;oidism do represent the bad risk 
cases and those in which recurrence is apt to take place. 

Dr. Warren H. Cole (Chicago, closing) : I want to thank the discussers, 
particularly Doctor Curtis, for mentioning the question of calcium deficiency. 
This is relatively new, and I think we should be well aware of it and utilize 
calcium in our therapy. It may be extremely important in judging operability. 
The use of vitamins B, C and D might also be helpful. 

I wish to emphasize, again, the necessity of establishing some sort of pre- 
requisite in determining operability. This certainly will clarify operability and 
eveiy now and then eliminate a postoperative death. 
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It is usually unwise to resort to the utilization of fixed rules in the 
treatment of a disease. However, on the basis of clinical experience, and 
since the toxicity in thyrotoxicosis can be measured so definitely by clinical 
and laboratory means, it appeals that this disease may be an exception. 
Some of the precautions to be utilized are so concrete that they can actually 
be placed on a mathematical basis. 

Diagnosis . — It is not the purpose of this presentation to discuss the mani- 
festations, but the necessity of making an accurate diagnosis must be em- 
phasized. The frank and typical case of thyrotoxicosis can be diagnosed 
readily. The mildly toxic cases, however, may be simulated by numerous 
diseases including pulmonar}^ tuberculosis, leukemia, endocarditis, neuro- 
circulatory asthenia, etc. When the diagnosis is doubtful the patient should 
be examined thoroughly with the idea of eliminating such diseases. The 
seriousness of performing a thyroidectomy, when the manifestations are 
really produced by one of these other diseases, need not be emphasized. 
Perhaps the condition most apt to be confused with mild hyperthyroidism, 
is neurocirculatory asthenia. In this disease the nervousness, tachycardia, 
loss of weight, weakness, sweating, etc., may be identical with that encount- 
ered in thyrotoxicosis. There will not be enlargement of the thyroid; a 
point, however, which does not eliminate entirely the possibility of thyroid 
disease. If other features fail to differentiate the two diseases, very reliable 
information can be obtained by noting the response to iodine. If the patient 
is put on routine Lugol’s therapy and does not respond as do patients with 
hyperthyroidism, the diagnosis of neurocirculatory asthenia will be more 
likely. Another disease readily confused with early hyperthyroidism is hyper- 
tension, because manifestations including tachycardia, hypertensive palpita- 
tion, “nervousness,” elevated basal metabolic rate, etc., as bas been em- 
phasized recently by Crile and McCullagh,^ are common to both diseases. 
However, it should be remembered that the two diseases may be present 
simultaneously; Bisgard^ noted that in a series of 265 cases of thyrotoxicosis, 
essential hypertension was present in 8 per cent of the cases. The degree 
of toxicity in patients with a doubtful diagnosis is always mild. Little or no 
harm can, therefore, result from delay in radical treatment; with observa- 
tions during this period of delay, the diagnosis will, with very few exceptions, 
become established. 

Preoperative Treatment . — If the diagnosis of thyrotoxicosis is made, 

* Presented at the Fift3'-third Annual Session of the Southern Surgical Association, 
Hot Springs, Va., December ii, 1940. 
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a decision must be made as to the type of therapy to employ. Obviously, 
it may he medical or surgical. Nevertheless, as years go by, with such 
favorable results reported following surgical treatment, fewer reports on 
medical treatment are encountered in the literature. In medical treatment, 
roentgenolherap}^ is an important feature. It seems to be the consensus 
of opinion, however, that although roentgenotherapy will frequently result 
in marked improvement of symptoms for a period of time, it is rarely cura- 
tive. It is true, however, that there is a small group of patients with the 
diagnosis of mild liyperthyroidism, presumably accurately made, who need 
not be subjected to thyroidectomy. I have in mind particularly a group of 
young people, who have accepted, or had thrust upon them, an unusual 
amount of activity or worr_v, and have developed symptoms of hyperthyroidism 
incident to this sudden change in their routine way of living. Not infrequently, 
removal of the source of mental and physical strain, with an increase in the 
amount of rest and sleep Avill result in a cure without thyroidectomy. 

The following measures should he adopted in principle in the treatment 
of all cases of hyperthyroidism, hut apply particularly to those with moder- 
atel}' severe toxicity : 

(1) Administralion of Iodine . — The advantages of iodine administra*- 
tion, particularly in preparation of the patient for thyroidectomy cannot be 
disputed. Ordinarily it is given in the form of Lugol's solution 5 to 15 M. 
three limes a day. In mild cases, the patient may, and should he treated 
in an ambulatory fashion ; hospitalization should he reserved for severely 
toxic patients, as will he discussed later. Although the maximum benefit 
appears in lo to 12 days, it is commonly preferable, particularly in the 
severely toxic group to continue therapy several days longer before opera- 
tion. Patients who have had prolonged treatment of iodine are frequently 
problems in therapy. The author agrees with Lahey,-'^ that in patients who 
are severely toxic, not ready for operation, it is preferable with few excep- 
tions to maintain hospitalization awaiting remission, rather than to discon- 
tinue Lugol’s solution and send them home. In a study of results follow- 
ing therapy Avith lugolization over a varying length time, Lehman and 
Shearburn'* were unable to find much relationship of the duration of iodine 
therapy (beyond the period of maximum benefit) to results. 

(2) Control of Physical Activity . — Patients under treatment for thy- 
rotoxicosis should stop working, particularly if physical exertion is required. 
Mild activity, requiring little exertion, and serving to occupy the patient’s 
mind for a few hours during the day is acceptable and frequently advisable. 
Patients with a mild or moderate degree of toxicity should not he confined to 
bed during the period of preoperative preparation with iodine because of the 
constant weakness produced by it ; they may, in fact, be treated as ambulatory 
patients, keeping them in the hospital for two or three days before operation 
to accuratel)'- establish their degree of toxicity. Bed rest in the hospital is 
reseiwed for patients AAdth severe toxicity or those with cardiac decompen- 
sation. 
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(3) Elimination of JVorry and Psychic Trauma. — It is exceedingly im- 
portant in patients with severe toxicity that they iDe removed from an 
atmosphere creating emotional disturbance. They should be segregated 
from illness in the family, financial worries and other family troubles as 
much as possible. Moreover, severely toxic patients should not be in- 
formed as to the date of operation. They may be told that an operation 
will be necessary at some future date but a responsible relative should be 
informed as to the exact date of operation. 

(4) Sedation. — Since sleeplessness is one of the cardinal symptoms of 
hyperthyroidism, sedatives are definitely indicated. Barbiturates {e.g., pheno- 
barbital in a dose of ^ gr. two or three times daily) are the most popular. 
Daniels^ has expressed the opinion that they actually have an antagonizing 
effect upon the action of the thyroid on the brain; but this point is not 
proven. However, barbiturates depress the basal metabolic rate of animals 
and human beings, whereas morphine is not as effective in this respect. 

(5) Increased Food Intake. — It is extremely essential that the caloric 
intake be raised to the point where a ivcight gain is registered. Naturally, 
the amount of food required for this will depend, to a great extent, on the 
degree of toxicity. Not infrequently an intake of less than 5,000 calories 
will not be sufficient to bring about a gain in weight. This represents a 
large intake; but since an increased appetite is a manifestation of hyper- 
thyroidism, these patients are usually able to take that amount. Part of this 
quantity will have to be ingested between meals and at bed-time, in the 
form of light food. Theoretically, the diet should not be very high in 
proteins, on account of the specific dynamic action of proteins. However, 
the author agrees with Womack'* that the good effects resulting from a large 
amount of protein in the diet more than neutralize the increased metabolism 
resulting from the specific dynamic action. Naturally, adequate fluids must 
be maintained. Of the vitamins beneficial in hypertl^roidism, A and Bi are 
perhaps most important. Their beneficial action is probably dependent upon 
the increased needs incident to the elevation of the basal metabolic rate. 
For the most part, it is probable that a properly balanced diet in the large 
quantities mentioned above would contain adequate vitamins. 

(6) Treatment of Complicating Diseases. — Thyrotoxicosis is not infre- 
quently associated with diabetes. In spite of the fact that the presence of 
diabetes would increase the mortality rate to some extent, the indications for 
thyroidectomy are about as great as in a patient with uncomplicated hyper- 
thyroidism. It appears to be the consensus of opinion that thyroidectomy 
for toxic goiter in the presence of diabetes markedly improves the carbo- 
hydrate metabolism. It should be emphasized, however, that thyroidectomy 
should not be performed until the degree of diabetes and the amount of 
insulin required are firmty established. Cardiac decompensation is frequently 
encountered in thyrotoxicosis (particularly the type associated with nodular 
goiter), and, in reality, is a strong indication for thyroidectom}' with removal 
of most, if not all of the thyroid on each side. However, operation should 
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not be performed while the patient has acute decompensation with edema 
and ascites. With adequate rest and medical care, including the use of 
digitalis, salyrgan, etc., the patient will be brought around within a week or 
two to a condition considered as a fair operative risk. 

Miscellaneous Therapy. — In view of the recent observations of Curtis, 
and associates,” in which they showed that a definite negative calcium balance 
exists in hyperthyroidism (particularly the toxic diffuse type), calcium 
therapy would appear indicated. Patients with severe h}^perthyroidism 
should be given intravenous glucose preoperatively on the morning of 
operation. 

Prerequisites for Operation. — It is probable that each surgeon has a set 
of prerequisites of his own, which he utilizes in determining operability in 
thyrotoxicosis. Although there may be individual variations, the principles 
will be identical. Some of these prerequisites are so definitel)'^ understood, 
and agreed upon, that they can actually be listed on a mathematical basis. 
It should be emphasized, however, that each patient, in the long run, must 
be looked upon as an individual problem, and all features analyzed before 
arriving at important decisions regarding operation, etc. The prerequisites 
(i.e. for bilateral thyroidectomy), as utilized in this clinic, may be listed as 
follows : 

(1) Gain in Weight is, unquestionably, the most important prerequisite 
for- operation in patients with severe thyrotoxicosis. Under no circumstances 
should a patient with a significant degree of toxicity be subjected to opera- 
tion without observations on the zveight of the patient demonstrating a 
definite gain. As stated previously, the amount of food may have to be 
increased to an intake of 5,000 calories before a satisfactory gain in weight 
can be produced. Rarely, indeed, will the thyroid patient fail to gain if 
the caloric intake is adequate. If he is quite toxic and fails to gain, operation 
must be postponed until the various procedures in conservative treatment, 
including perhaps roentgenotherapy, have been utilized. In patients who 
have lost considerable weight, a simple gain in weight itself will not be 
sufficient. It can be stated, definitely, that these patients should have re- 
gained a major part of their loss, which may amount to 30-35 pounds. Un- 
questionably, the danger of ill effects from prolonged iodine medication will 
be more than neutralized by the improvement in the patient’s physical con- 
dition incident to a marked gain in weight. 

(2) The Resting Pulse Rate Should Be Belozv no. — Obviously, tempo- 
rary exertion and emotional strain will increase this rate. If a moderate 
amount of mental or physical activity elevates the pulse rate very far above 
this level, this one factor may be an important indication that the optimum 
physical condition has not been attained. Obviously, the pulse rate will not 
be of value in patients who have auricular fibrillation. So often, however, 
in patients who have cardiac damage of that degree, the amount of thyro- 
toxicosis is mild, therefore, allowing one to utilize the state of cardiac com- 
pensation as the important factor in determining operability. 
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(3) The Basal Metabolic Rate Should Be Less Than 50 Per Cent Above 
Normal. — Naturally, this prerequisite is somewhat empiric, particularly, be- 
cause the basal metabolic rate is frequently inaccurate, not actually depicting 
the degree of toxicity. However, it can be safely said that patients with a 
metabolic rate much above 50 at the time of operation are apt to have a 
stormy postoperative course. 

(4) Administration of Iodine should extend over a period of at least 
two weeks, particularly in the group of patients whose toxicity is above 
average. Although the so-called optimum level ma)'’ appear to be reached 
a few days earlier, the author is convinced that operability will frequently 
be markedly improved by dela)^ 

(5) Improvement in Symptoms must take place following iodine ad- 
ministration and other therapeutic measures. Improvement in symptoms 
is, to a great extent, an index of favorable reaction to lugolization. If the 
thyroid gland has failed to absorb iodine, with consequent amelioration of 
S3anptoms, postoperative reactions will commonl)'^ be encountered. More- 
over, in patients whose diagnosis is uncertain, the failure of response to 
iodine may indicate, strongly, that the diagnosis of thyrotoxicosis is incorrect. 

Rarely will it be justified to break the above rules. There will be oc- 
casions, however, when patients will be so toxic and will respond so poorly 
that they cannot be brought down to a level which meets these requirements. 
Occasionally we have noted that all of these five prerequisites cannot be 
met. In this case, if the other four prerequisites are met, with a reasonable 
margin of safety, we assume that the one out of line will have been neutral- 
ized. We are very reluctant, however, to undertake operation if more 
than one of these prerequisites cannot be met. Obviously in these doubtful 
cases the question of excision of only one lobe will arise. This problem is 
discussed later. 

The decision as to time of operation, therefore, becomes one of the 
most important problems in the treatment of severe thyrotoxicosis. It is a 
safe axiom to always postpone operation when there is doubt as to oper- 
ability, since, with prolonged care remissions are bound to take place and 
opei'ability, therefore, will be improved. Naturally, when severe cardiac 
damage is being inflicted by the thyrotoxicosis, delay will be detrimental 
to the heart. However, as stated previously, in these patients with severe 
cardiac symptoms the toxicity is usually diminished to a j^oint where the 
question of operability is determined by the state of cardiac compensation. 
When severe toxicity exists, there should be no hesitancy in sending patients 
back to the ward from the operating room, if it appears that they have not 
reacted properly to the psychic shock of preparation for operation. For 
example, if a tachycardia of 130 or 140, produced b}^ transportation to the 
operating room, etc., does not come down to 120, or thereabouts, under 
anesthesia, it may be preferable to send the patient back for further medical 
care. On the other hand, it might appear that the patient would be a safe 
subject for removal of one lobe only. 
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Vt.^in- lOlba. 
Resting pulse 112 
('very labile} 
B.M.R. +48 





Chart i. — The graph on the left shows the pulse rate during: operation upon a fairly 
toxic patient, retiuiring a lot of oxygen during the anesthesia. In view of the elevation 
of pulse rate and high oxj’gen consumption, only one lobe was removed. The temperature 
and pulse curve on the right, indicative of a moderate crisis, suggests that more opera- 
tive work might have resulted in a crisis threatening life. 


Wt-gain-lOlba 
R< 23 tinp pulse 104 
(Stable) 
B.M.R. +45 



Chart z. — The graph on the left shows the pulse rate of a patient (slightly less 
toxic than the patient in Chart i) during operation. Respiratory difficulty due to 
laryngeal spasm was very troublesome throughout. The sharp temporary drop in 
heart rate occurred when cyclopropane was begun in an effort to increase the per- 
centage of o.x}-gen in the gaseous mi.xture. The pulse rate continued to rise. We were 
unable to tell whether the increasing tachycardia was due to toxicity or anesthesia 
complications, but decided it was preferable to remove only one lobe. The relatively 
(luiescent postoperative course suggests the tachycardia during operation was more 
related to anesthesia complications than to toxicity. 
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Anesthesia . — The author agrees with Lahey^ that local anesthesia is 
undesirable, particularly in patients who exhibit more than a moderate degree 
of toxicity. Naturally, when mild toxicity is present, local anesthesia will 
not instigate the development of sufficient psychic trauma to jeopardize the 
patient’s condition. On the other hand, when the patient exhibits a marked 
degree of toxicity, he may suffer sufficient psychic trauma to produce a pro- 
nounced tachycardia and other manifestations sufficiently severe to actually 
jeopardize his operability. It is remarkable to note how often anesthesia 
will control the tachycardia which develops during preparation for operation. 
In this clinic we prefer ethylene as the anesthetic agent. Lahey uses cyclo- 
propane in the majority of cases. AVater® uses nitrous oxide to a great 
extent, but states that if conditions are not satisfactory under this agent he 
is prepared to resort to a different one. Since nitrous oxide anesthesia pre- 
vents the use of a very high concentration of oxygen, it will, naturally, require 
more slcill in its administration. It should be emphasized, very strongly, 
that cyanosis is a complication to be avoided. Altbough it may occur from 
time to time during the operation, the anesthetist should be acquainted with 
the fact, and resort to active measures to correct it. If anoxia is severe, 
and is allowed to persist over a long period of time, it is even possible that 
permanent cerebral damage may result. Degenerative changes have been 
noted experimentally in animals by Thorner and Lewy® after repeated 
anoxia. By careful observation and cooperation with the anesthetist, it is 
usually possible to determine from the patient’s breathing (under ethylene 
anesthesia) when the recurrent laryngeal nerve has been damaged. Obviously, 
if the damage is incident to pressure of an hemostat, removal of the clamp 
will correct the condition. If the damage consists of sectioning of the nerve, 
immediate repair will be indicated. 

On certain occasions intratracheal intubation will be distinctly indicated. 
In all patients who have a significant degree of tracheal obstruction, it is 
usually preferable to insert a tube in the trachea, after anesthesia is ob- 
tained. If respiratory difficulty is encountered during induction, and cannot 
be corrected, such a patient will, likewise, be a candidate for intratracheal 
anesthesia. It should be emphasized, however, that the surgeon is handicapped 
slightly by the presence of the intratracheal tube, because he will be unable 
to detect when clamps may have been put on, or too near, a recurrent 
laryngeal nerve. The tube should be taken out before the wound is closed, 
to be certain that the airway is patent. If the nerves have been injured 
it may be necessary to perform an immediate tracbeotomy. Obviousl}^ if 
this is not discovered until the wound is closed, so much time may be lost 
in performing the tracheotomy as to jeopardize the patient’s life. 

The proper administration of premedication drugs is important in allaying 
apprehension and making smooth anesthesia possible. We favor giving 1.5 
gr. of phenobarbital the evening before operation, and giving morphine grain 
with scopolamine grain 1/150, about one hour before operation. If 
toxicity is severe more morphine can be given later. As a basal anesthesia, 
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eliminating psychic shock produced by preparations for operation, avertin 
(rectally) may be given to patients, unless severe toxicity exists. However, 
in a study^” made in this clinic, on the effects of avertin, it appeared that the 
drug actually reduced the operability by iircreasing the pulse rate, etc. We 
abandoned its use and believe that it, particularl}^ should not be given to 
patients with severe toxicity. 

Extent of Operation. — Since the advent of iodine in the preoperative 
treatment of thyrotoxicosis most surgeons have abandoned polar ligation, 
with the idea that removal of a single lobe (followed by removal of the other 
lobe in about six weeks) ma)’- be substituted for that procedure. As previously 
implied, the pulse rate and its response to physical activity, etc., will be an 
important indication as to the patient’s toxicity. The author is of the opinion 
that pulse rate is perhaps the most important single factor in determining 
operabilit}', and the possibilit}' of severe postoperative reaction. If there has 
been difficulty in obtaining a sufficient improvement in the patient’s symptoms 
to make operation safe, a decision can often be made preoperatively that the 
operation should be done in stages, removing a lobe at a time. If the patient’s 
condition has been so questionable as to lead one to this conclusion, it will 
rarely be justified to change the opinion during the operation in favor of a 
bilateral lobectomy, even though the patient's condition through the operation 
seems satisfactoiy. If the patient’s pulse rate does not come down to 120, or 
thereabouts, under anesthesia, or if it makes frequent excursions to a higher 
level, without explanation from the standpoint of anesthesia, the patient’s 
operability for a bilateral lobectomy -will be in question. Under such cir- 
cumstances it will obviously be wise to remove only one lobe. There are a 
few surgeons (Richter, and associates'^) who are of the opinion that opera- 
tion in two stages does not diminish the dangers incident to operation, and 
does not reduce mortality rate. Lahey is probably one of the strongest 
advocates of the two-stage procedure, utilizing it in approximately 22 per 
cent of his cases. Considerable argument arises as to the amount of tissue 
to be removed. It appears safe to state that in patients who are mildly 
toxic and who have a very large goiter, the thyroidectomy need not be 
very complete. In such instances several grams of tissue may be left on 
each side without the danger of recurrence. In patients who have a relatively 
small gland, but whose toxicity is pronounced, the th3Toidectomy must be 
fairly complete, leaving no more than I or 2 Gm. of tissue on each side 
along with the posterior capsule. It is, of course, well-known that recur- 
rence is extremely uncommon in toxic nodular goiter. However, persistence 
of toxic symptoms can readily take place in this disease, explained by the 
fact that insufficient tissue was removed. Cattell and Morgan^- have called 
attention to the fact that in recurrent thyrotoxicosis, the excision of glan- 
dular tissue must be more complete. In fact, if nerves and the parathyroids 
can be avoided, it is fairly safe to direct the operation toward a complete 
thyroidectomy, assuming that a few shreds of tissue will be left with the 
posterior capsule. 
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Precautions In Technic . — Although there is an obvious indication for com- 
pletion of the operation in as short a time as possible, it should be emphasized 
that carefulness must not be sacrificed for speed in the operative procedure. 
Moreover, the teachings of Halsted have convinced us that gentle handling 
of tissue with careful technic in ligation of blood vessels, etc., will pay good 
dividends in results including mortality rate. Only occasionally will it be 
necessary to cut the sternohyoid muscle transversely. However, when ex- 
posure is poor, the surgeon should not hesitate to do so; by so doing many 
difficulties and accidents will be prevented. If the operator has decided 
to undertake a fairly complete thyroidectom)^ extreme care must, naturally, 
be taken lest the recurrent laryngeal nerves be injured. To counteract this 
possibility through accident, Lahe}^ isolates the nerve in every case. The 
author, however, does not employ this routine. When thyroidectomy is 
fairly complete, all nodules of tissue resembling parathyroid bodies should 
be transplanted back into the wound. All ligatures, particularly of the 
large vessels, should be tied securely. In fact, it is a fairly safe routine 
to put a double ligature on the superior pole, and the major branch of the 
inferior thyroid artery. Silk or catgut may be used for ligature. The author, 
however, prefers the use of silk, largely because drainage can be eliminated, 
and because wounds as well as postoperative reaction will be improved 
sufficiently to allow the patient’s discharge at an earlier date. The most seri- 
ous errors in technic are injury to the nerve, excision of parathyroids, and 
removal of inadequate thyroid tissue. Perhaps the most serious of these 
three errors is injury to the recurrent laryngeal nerve, particularly if it is 
bilateral. Damage to nerves will be greatly minimized if the surgeon 
changes his position from the patient’s right to left, as he proceeds from 
excision of the right to left lobe, particularly if exposure is poor. Injury of 
one nerve will not produce complete respiratory obstruction, but is apt to 
result in hoarseness or loss of voice with only mild obstruction to breathing. 
Occasionally, no symptoms are noted by the patient, although lar3mgoscopic 
examination may reveal one cord to be paralyzed. If both nerves are injured 
the resultant bilateral paralysis will result, almost invariably, in complete 
obstruction to breathing, requiring an immediate tracheotomy. Up to a few 
years ago, very little could be offered to these patients. Rarety could the 
tracheotomy tube be removed. A short time ago. Hoover^® reported relief of 
the respiratory obstruction by submucous resection of tbe cord. A much 
more promising procedure, however, is that recommended by King,^’* con- 
sisting of dislocation of the arytenoid cartilage with fixation by suture so 
that the cord is pulled away from the midline. From preliminary results, it 
appears that this operation will be successful in eliminating respiratory 
obstruction in the vast majority of cases of bilateral nerve injur3^ 

Postoperative Treatment . — Before leaving the patient, the anesthetist 
returning with him must be certain that the air-wa3'^ is open, and that the 
patient is breathing without difficulty. The baiidage should be inspected 
to be sure that it is not applied too tightl3^, an error which is apt to be encoun- 
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tered, not infrequently, because of the haste with which they are frequently 
applied in the operating room. 

(r) Position in Bed. — The patient should be placed in a semisitting posi- 
tion with the back-rest up. This will be much more comfortable for him 
than lying down, and will facilitate swallowing. It also aids considerably 
in breathing. 

(2) Intravenous Fluids. — All patients with toxicity should have intra- 
venous glucose started immediately upon return to the ward. The amount 
will depend upon the degree of toxicity. If they are only mildly toxic, i,ooo 
cc. of 5 per cent solution will be sufficient. If toxicity is fairly severe, 3,000 
cc. of 5 per cent will be indicated for the day of operation. It is given in 
decreasing amounts for the first one or two days postoperatively — the quantity 
determined by the degree of toxicity and amount of fluid and food taken 
by mouth. 

(3) Oral Fluids. — Although there will be slight discomfort incident to 
swallowing, with slight urging the patient will be able to do so, and after a 
few attempts will swallow without significant discomfort. Cold fluids, con- 
sisting largely of sweetened fruit juices, should be allowed immediately after 
operation, as tolerated. In our experience, oral fluids cannot entirely dis- 
place intravenous fluids, yet they are given in as large quantities as will be 
tolerated. Rarely will the patient be able to take more than 1,000 cc. the day 
of operation. 

(4) Administration of LugoVs Solution. — It is not certain just how 
much benefit is obtained by the postoperative administration of iodine. How- 
ever, when a subtotal thyroidectomy is performed, leaving a small amount of 
thyroid tissue, it is the consensus of opinion that iodine should be given 
postoperatively. In this clinic, a large dose, consisting of 5 cc. is given 
rectally in 200 or 300 cc. of water. In addition, the patient is placed on 10 M. 
three times a da}'’ for a few weeks until all evidence of hyperthyroidism has 
disappeared. 

(5) Watch for Respiratory Difficulty. — Respiratory difficulty represents 
one of the serious emergencies in postoperative care. If it is not recognized 
early, a fatality is apt to result. It may be caused by either one or two com- 
plications, namely, (i) postoperative hemorrhage; or (2) injury to the 
recurrent nerves. If a postoperative hemorrhage has developed, the first 
demonstrable evidence is usually difficulty in breathing. If a drain has been 
placed in the wound there will be considerable blood on the dressing, but 
rarely does the drain prevent compression of the trachea in vigorous bleeding, 
because clots form and block the exit. Early in the postoperative hemorrhage, 
inspection of the wound will reveal nothing more than slight swelling, which 
zvill not be detected by an inexperienced intern. As the hemorrhage pro- 
gresses the respiratory obstruction will increase to the point where cyanosis 
appears. This is a late symptom and demands immediate action to prevent 
a fatality. The wound should be opened and the clot evacuated. The 
bleeding point is then found and ligated. If unable to find the bleeding 
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point, gauze should be packed into the operative field with the wound 
left open. If the emergency treatment has been delayed, tracheotomy will 
frequently be necessary, presumably because of edema and extravasation 
involving the nerves. This adds an additional source of danger because of 
infection of the wound which is apt to result. If the respiratory difficulty 
is associated with bilateral nerve injury, tracheotomy will almost invariably 
be necessary. If the patient was breathing satisfactorily upon return to 
the ward, but developed respiratory obstruction a few hours later, it is 
safe to assume that both nerves had not been severed ; edema may produce 
this complication with or without injur}' to one nerve. Tracheotomy may 
still be necessary, particularly if the obstruction is sufficient to produce 
cyanosis. There is a great tendency to delay tracheotomy too long. It is a 
well-known fact that if the patient is to be saved it must be performed early, 
before cyanosis has been present very long. 

(6) Oxygen Therapy for Tachycardia . — If the patient’s toxicity is suf- 
ficient to produce a tachycardia above 130 to 140, postoperatively, oxygen 
therapy will be strongly indicated. It has been our experience that tachycar- 
dia can be reduced appreciably by oxygen therapy. If the cardiac embarrass- 
ment is sufficient to produce cyanosis, oxygen therapy becomes even more 
urgent. It may be administered in one of three ways; (i) By intranasal 
catheter; (2) by mask; and (3) by tent. The intranasal method is so 
simple that we employ it almost to the entire exclusion of the other pro- 
cedures. Occasionally, the presence of the catheter or tube in the nose 
will be a source of considerable discomfort. If it produces nausea and 
vomiting, the tube will be found to be protruding too far posteriorly. If this 
method is uncomfortable, either a mask or tent may be used. If an oxygen 
tent is used, the situation must be explained carefully to the patient lest he 
consider the procedure a symbol of impending death, and work himself 
into a serious state of psychic shock through worry. Occasionally cyanosis 
will develop solely because of cardiac damage in the absence of significant 
toxicity. Such a situation will be encountered chiefly in the elderly patients, 
suffering from toxic nodular goiter, with cardiac symptoms of many months’ 
or years’ duration. 

(7) Sedation . — All patients during the first few days, postoperatively, 
must be given sufficient phenobarbital, morphine, etc., to insure rest and 
sleep, particularly at night. It has been our experience that patients with 
moderately severe thyrotoxicosis will have their symptoms exaggerated 
markedly if they are not given ample morphine to insure sleep the first one 
or two postoperative nights. Because of the increased basal metabolic rate 
these patients will be able to tolerate larger and more frequent doses of 
morphine than the average individual. A daily dose of a sedative such as 
phenobarbital is just as important during the first few postoperative days as 
in preoperative treatment ; after the first night or two it should supplant 
morphine. The patient will have to be watched closely to determine what 
the optimum dose of sedatives should be. Obviously, any dose of morphine 
which depresses the respiratory rate is too large. If an overdose is given 
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cyanosis may develop and be a serious complication. If this occurs, oxygen 
therapy must be instituted at once. 

(8) Miscellaneous Procedures . — It is extremely important that the 
patient be kept cool, and not have too many covers. There is a great 
tendency on the part of nurses to cover patients with too many blankets 
upon arrival from the operating room. Keeping the patient warm is, of 
course, an important precaution in the average postoperative patient, but in 
hyperthyroidism, the heat production is already so pronounced that the 
application of more than a light blanket will tend to result perhaps in actual 
heat stroke, particularly in warm weather. Naturally, a patient with severe 
toxicity should not be submitted to thyroidectomy on a hot day. If the 
weather suddenly turns hot, it will be necessary to use ice-bags, electric 
fans, efc.^ or even an air-conditioned room. The patient should be placed in 
a room by himself if possible, but this is by no means necessary. Perhaps 
the only precaution of importance in this respect is that he not be placed 
next to a moribund patient, or one complaining bitterly. At times, the 
presence of calm patients next to the patient seems to add to his comfort, 
particularly if adequate sedation is given for rest and sleep at night. 

All patients should be watched for the development of tetany. Early symp- 
toms would be numbness and tingling of the hands, positive Chvostek^s sign, 
carpopedal spasm and awkwardness in using the hands. If tetany develops, 
the immediate administration of calcium is indicated. It is commonly given 
intravenousl}’’ as calcium gluconate, in doses of 5 cc. of ro per cent solution 
two or three times daily as indicated. If calcium therapy along with inclusion 
of milk in the diet does not relieve the patient, parathormone will be neces- 
sary. One ampule three times a day will suffice even in severe cases. During 
the postoperative convalescence the wound must be watched for complications 
other than hemorrhage, as already discussed. Naturally, if an infection 
develops the wound must be opened and drainage established. If serum col- 
lects, it should be aspirated since its accumulation will encourage the develop- 
ment of infection. Infection will be much less frequent when silk has been 
used but will be more serious. We have had a few instances of infection 
with prolonged drainage in our patients in whom silk was used, but none 
who drained longer than a few weeks; exploration of the wound with 
removal of two or three sutures may at times be indicated. 

Treatment of Crisis. — Naturall}'-, the most important feature in the 
treatment of crisis is prophylactic, insofar as a patient developing a crisis is 
usually so toxic that operation should not have been performed at that time. 
There is no question but that hot and humid weather increases the tendency 
toward the development of crisis postoperatively. As noted above, severely 
toxic patients must not be submitted to operation on hot days. If this cannot 
be avoided the patient should be treated with ice-bags, electric fans, etc., 
or preferably placed in an air-conditioned room, immediatel}'^ upon return 
from the operating room. If crisis has developed this feature in therapy 
becomes more important, and in the author’s estimation is the most important 
factor in therapy. Naturally, an air-conditioned room is preferable but not 
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necessary, if the beneficial effects of ice-bags, wet towels, and electric fans 
are taken advantage of. One need not fear the development of pneumonia 
in these patients, by the application of innumerable ice-bags and wet towels. 
The amount of sedatives required will be increased over that in the average 
patient. In addition to morphine, it is usually advisable to give an addi- 
tional sedative such as phenobarbital (perhaps the soluble sodium salt 
hypodermically). The fluid intake must likewise be increased, up to at 
least 5)000 cc. per day, depending upon the patient’s temperature. These 
patients will rarely be able to take much by mouth, and even if they do, will 
probably vomit most of it. It will, therefore, be necessary to administer 
most of the fluid inti'avenously as 5 or lo per cent glucose. This is absolutely 
essential, and no excirses to the contrary are acceptable, except in severe 
cardiac decompensation, which in reality is rarely seen in crisis except as a 
terminal manifestation. An attendant may have to be assigned to holding 
the patient’s arm, but in our experience, the arm can be fixed adequately 
with bandages, etc., even though the patient is mildly delirious. Oxygen 
therap}'', as previously described, is extremely important, and should be 
instituted as soon as impending crisis is detected. Sodium iodide should 
be given intravenously in doses up to i Gm., once or twice a day as indicated. 

Comment. — Since the advent of iodine in the preoperative care of 
thyrotoxicosis, very few instances of crisis are observed postoperatively. As 
stated previously, if a crisis develops, it can be said, definitely, that an error 
has been made in the date or extent of operation. In spite of all precau- 
tions, there undoubtedly will be a small mortality rate, perhaps as high as 
two- or three-tenths of i per cent, because of unpreventable accidents. The 
incidence of natural death alone in a large series of patients during several 
days’ hospitalization will in itself prevent establishment of a mortality rate 
of zero except by coincidence. Moreover, occasionally, complications will 
develop which are in realit}^ secondary to the operation but which appear 
unpreventable. 

The higher mortality rates as reported in the South over the figures in 
the North are difficult to explain. At first glance, it would appear to be 
related to the higher incidence of Negroes in the thyrotoxic patients. This 
explanation is not clear-cut for several reasons. For example, in one series 
in the South, the highest mortality rate was encountered in Negro females, 
whereas in another series (Maes and Romano^^) the highest mortality was 
encountered in Negro males. Moreover, in our series of 478 thyroidectomies 
for toxic goiter, as performed- during the past four and one-half years, we 
had no deaths, whatsoever, in the 42 Negro patients in that series ; it is 
possible, of course, that the Northern Negro is better nourished than the 
Southern Negro. It would appear then that longer preoperative therapy 
would be indicated, and that weight gain must he greater than in the 
average patient. 

In our series of 5S1 operations (Table I), we had six deaths, with a 
mortality rate of 1.03 per cent for the entire series. Of this group, how- 
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Table I 


TYPES OF 

GOITER AND StORTALITY 

(1936-1940) 


Type 

To,xic-diffuse 

Toxic-nodular 

Nontoxic-nodular 

Operations 

277 

Deaths 

3 

3 

0 

Mortality 
1.08% j 
1 - 44 %^ 

0 

Total 

S8i 

6 

1.03% 

In toxic group 42 Negroes (9 per cent) — no deaths. 

All six deaths were in white females. 



ever, 103 were nontoxic, making the mortality rate for the 478 toxic patients 
1.25 per cent. In the toxic series, we resorted to a two-stage operation in 
7.5 per cent of the cases. In a goiter belt, where there is such a high per- 
centage of patients with an initial basal metabolic rate of above 50, this 
incidence of 7.5 per cent is probably too low. In the group of 581 cases 
submitted to th)Toidectom3’- only 18 per cent were nontoxic nodular goiters. 
This is perhaps not an accurate estimation of the incidence of nontoxic 
nodular goiter in the Chicago area, since our hospital is too small to care 
for all of our dispensary patients, and preference for hospitalization is given 
to the toxic group. 

Of si.x patients dying following operation, two succumbed to crisis; one 
to gas gangrene of the buttocks; one to postoperative hemorrhage; one to 
tetany ; and one to acute hepatitis. All of these deaths were in white women. 
At least half of them were preventable including, particularly, the two 
patients in crisis, and the patient dying from postoperative hemorrhage. 
Neither of the two patients dying from crisis fulfilled the prerequisites as out- 
lined herein. In retrospect, therefore, we classify them as errors in the 
choice of time of operation. There is, perhaps, no doubt that the patient 
who died from hemorrhage into the neck wound, could have been saved by 
more careful observation postoperative!}’-, with opening of the wound, evacua- 
tion of the clot, etc. The operations in the entire series were performed by 
12 different surgeons. 

Undoubtedly, hepatic insufficiency is a contributing cause of death in 
many instances. The presence of cellular necrosis of the liver in patients 
dying of thyroid disease has been known for decades. Boyce and 
McFetridge^® have shown that tests of hepatic function (hippuric acid test) 
indicate the presence of hepatic insufficiency in a great percentage of thyroid 
patients. In a series of 24 fatal cases of toxic thyroid disease, as reported 
by Shaffer,^" there was an average decrease in weight of the liver of slightly 
over 300 Gm. in the patients dying of thyroid disease. However, in a study 
of patients dying from thyrotoxicosis, Foss, and associates^® were unable 
to find a very direct relationship of the amount of hepatic damage to the 
severity of the crisis. 


SUMMARY 


The most important features in lowering mortality rate in thyroidectomy 
for toxic goiter consist of adequate preparation of the patient, and choice of 
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time for the operation. Postoperative care, as well as the extent of the 
operation (i.e., one- or two-stage operation), are likewise important. By 
adhering to certain principles it seems definite that mortality can be kept 
low (i per cent or less), by eliminating all of the deaths from crisis, and 
many of the deaths resulting from complications in the presence of a mild 
crisis. It is impossible to make several rules apply to each individual patient. 
In general, however, we utilize gain in weight, basal metabolic rate of below 
50, resting pulse rate below no, and response to iodine, as prerequisites 
for operation. If these prerequisites cannot be met, it will be necessary to 
postpone operation awaiting a remission, or to submit tbe patient to removal 
of one lobe onl3^ Intravenous glucose is extremely important in the post- 
operative care, and should be instituted in all patients, except perhaps those 
with ver}' mild toxicity. 
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ISIEDIASTINAL GANGLIONEUROjSIA* 

Arthur G. Jaimes, M.D., and George M. Curtis, M.D. 

CoLu:nBus, Ohio 

FROM THE DEPARTMENT OF RESEARCH SCRGERV, THE OHIO STATE UNIVERSITV 

Ganglioneuromata form a specialized group of more differentiated 
tumors originating from the sympathetic nervous system. Consequently, 
they may, fundamentally, arise from primitive cells originating within the 
neural crest ; or later from sympathetic ganglia, or even within the adrenal 
medulla. Thus they are related, on the one side, to the less differentiated and 
more malignant sympathicoblastoma or neuroblastoma, and, on the other, to 
the pheochromocytoma. Examples of the latter group occur clinically, as 
certain carotid bod)”^ tumors or as the “carcinoid of the appendix.” 

While these well-differentiated tumors, originating from nervous tissue, 
may occur throughout the body, the majority are particularly found along 
the course of the major chain of sympathetic ganglia. Thus they commonly 
occur in the neck, thorax, abdomen and pelvis. Others appear within the 
cranium or along the course of certain of the cranial nerves. The majority 
appear to be tumors with a low tendency toward malignancy. In some 
respects, they may even resemble fibrosarcomata. 

Ganglioneuromata were doubtless seen, although not recognized, by Odier, 
as early as 1803. In his comprehensive work “Die Krankhaften Ge- 
schwiilste,” published in 1863, Virchow used the term “neuroma” to desig- 
nate the component group. At that time he even separated nerve tumors 
into true and false neuromata. Loretz’ paper, in 1870, “Ein Fall von gang- 
liosem Neurom (Gangliom),” gave origin to the present term, and presented 
the first authentic case report. Loretz concluded that the tumor he was 
differentiating arose from a prevertebral sympathetic ganglion within the 
mediastinum. 

The wide distribution as well as the differentiation of ganglioneuromata 
graduall)'^ became known. In 1891, Marchand, investigating a tumor re- 
moved from the adrenal gland, concluded that structurall}'- it closely resembled 
embryonic sympathetic nervous tissue. Wright, in 1910, further developed 
our present concept of these, as well as other tumors arising from the 
sympathetic nervous system. He separated them from sarcomata, carcino- 
mata and lymphosarcomata, with which they had previously been confused. 
Wahl’s valuable paper, in 1914, presents a splendid summary of the knowl- 
edge current at that time. 

Subsequent to Loretz’ original report, ganglioneuromata of the media- 
stinum were but occasionally recognized and recorded. About 15 were 
reported previous to 1932, with two-thirds of these appearing after 1923. 

*Read before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December 10, ii, 12, 1940. 
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In 1929, Riggs and Good listed 65 recorded ganglioneuromata, but six of 
which had arisen within the thorax. In 1934, Bohrer and Lincoln again 
called attention to the infrequency of this form of mediastinal tumor. 

With the recent development of thoracic surgery, this small list is definitely 
increasing. This is particular!)'- due to the facility with which these tumors 
may be recognized roentgenologically, and removed by thoracotomy. In July, 
1939, Allison and Carmichael were able to collect 19 cases. Their own case 
report, of an instance in which a mediastinal ganglioneuroma was success- 
fully removed, reveals that it originated from the upper thoracic sympathetic 
chain. 

Some uncertainty of classification yet remains. This concerns largely the 
interpretation of the varying degrees of differentiation observed, and especially 
as related to malignancy. However, while the tumor is admittedly rare, 
we have been able to collect more than 33 instances of what may reasonably 
lie regarded as mediastinal ganglioneuromata. A chronologic bibliography of 
this series is presented. 

To this latter group we are adding another that developed in the posterior 
mediastinum of the lower right chest of a young woman, age 35. This had 
grown to a size sufficiently large to cause respiratory embarrassment by the 
production of hydrothorax. As a consequence it was successfully removed 
l)y thoracotomy. 

Case Report. — Hosp. No. 392148: R, K., a registered nurse, age 35, was referred 
to the Cliest Clinic by Dr. David A. Tucker, of Cincinnati. She entered the University 
Hospital, April 4, 1939, complaining chiefly of dyspnea. The pertinent history dated 
back eight years, to 1931, at which time she entered nurses’ training. Chest roentgeno- 
grams taken during her preliminary physical examinations revealed a tumor of con- 
siderable size in her right lower chest (Fig. i). Moreover, when subsequently studied, 
this did not appear to be growing (Fig. 2). 

She continued with her training and remained essentially symptom-free until about 
three and one-half months before admission, when she noticed an increasing dyspnea. 
During the course of the next two weeks, the respiratorj’^ difficulty became severe 
enough to incapacitate her. She also became conscious of palpitation. A roentgeno- 
gram, January 26, 1939 (Fig. 3), revealed considerable fluid in the lower half of the 
right chest, obscuring the tumor. Thoracentesis elsewhere, on three occasions had re- 
vealed considerable straw-colored fluid. Microscopic e.xaminations of the sediment of 
the aspirated fluid did not reveal any malignant cells. She was subsequently given a 
series of 15 roentgen ray treatments, without obvious benefit. She noticed at times a 
nonproductive cough. There had been no weight loss. Her past and family history 
were noncontributory. 

Physical Examination revealed a normal }’-oung woman, a little dyspneic on e.xeftion. 
She had no fever, pulse 80, respirations 20, blood pressure 100/65. 

The trachea was slightly deviated to the left. The chest appeared normal and 
revealed bilateral equal expansion. The left chest revealed a slight hyperresonance, 
and somewhat increased breath sounds. The lower right chest revealed flatness to 
percussion, and decreased to absent breath sounds and tactile fremitus posteriorly below 
the sixth rib. The anterior right chest also revealed dulness, as well as diminished 
breath sounds and tactile fremitus in its lower portion. 

The vital capacity was 2,100 cc. Fluoroscopy showed the tumor to lie posteriorly. 
There was at that time a small amount of pleural transudate on the right side. The 
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tumor did not pulsate. The heart was not displaced, and the remainder of the chest 
was negative. 

Laboratory Data . — The erythrocyte count was 4,560,000, with 13.5 Gm. of hemo- 
globin; the leukocyte count was 8,050 with 67 per cent segmenters, 2 per cent bands, 
19 per cent lymphocytes, 10 per cent monocytes and 2 per cent eosinophil cells. The 
Wassermann and Kahn reactions were negative. Her basal metabolic rate was minus 
17 per cent. Smears and cultures of the aspirated pleural fluid revealed no organisms. 

Lipiodolization of the right lung was accomplished by the Singer method. This 
revealed a “puddling” in the right lower lobe bronchus at the point where the lower lobe 
was sharply compressed forward (Fig. 4). In fact, the right lower lobe was draped 
anteriorly over the tumor mass which also compressed upward the overlying lung (Fig. 
5). Pneumothorax was commenced, both for its diagnostic value and as a preparation 
for the proposed widely open thoracotomy (Fig. 5). Thoracentesis again yielded 70 cc. 
of straw-colored fluid, which chemically and microscopically showed it to be an effusion. 
Pneumothorax was subsequently increased in stages until complete collapse of the right 
lung was obtained (Fig. 6). 

On April 13, 1939, thoracotomy was performed and the tumor uneventfully removed 
before a visiting group from the Detroit Academy of Surgery. Under avertin and 
nitrous oxide anesthesia, with positive pressure available but found not necessary, an 
incision was made over the tenth rib posteriorlj', and generous segments of the ninth 
and tenth ribs subperiosteally were resected. The pleura was opened through the 
periosteal bed of the ninth rib. This exposed a large grape-fruit-sized tumor, firmly 
attached along the lateral vertebral bodies in the region of the normal course of the 
lower thoracic sympathetic chain of ganglia. The pleura was obviously edematous and 
thickened, and the mediastinum well stabilized. In fact, after a brief safety period 
during which it became clear that the mediastinum was fixed, the operation was con- 
tinued under ordinary anesthesia. 

Adhesions between the lung and the upper, anterior pole of the tumor were first 
freed. The thickened pleura covering the tumor was then split and bluntly dissected 
away, leaving the uncovered tumor to project free into the pleural cavity. By blunt 
finger-dissection the tumor was then separated from the pericardium and the lower 
posterior mediastinal tissues. The adhesions were not dense and there was no infiltration. 
The tumor capsule was definite and shaggy. There finally remained a tough fibrous 
stalk attached along the lateral vertebral bodies, just posterior to the pericardium. The 
mediastinal pleura was then further separated, better exposing the attachment of the 
stalk and suggesting its intercostal blood supply. It was clamped, the tumor removed, and 
the stalk then ligated. The redundant mediastinal pleura was then plastically closed 
and anchored to the stalk stump. A mushroom catheter was then inserted through a 
posterior stab wound and the incision closed. 

The preoperative blood pressure had been 90/60, and had fallen during the operation 
to 70/50. As a consequence, she was transfused immediately postoperatively. Upon 
return to her room, suction drainage was gradually instituted through the catheter and 
eventually maintained at 10 cm. of water pressure. The following day a portable roent- 
genogram showed the lung to be completely reexpanded. 

Her temperature reached a height of 103° F. on the second day, and then gradually 
subsided to normal by the tenth postoperative day. A roentgenogram taken five days 
after operation showed but slight pleural reaction at the right base (Fig. 7). On the 
eleventh postoperative day, lipiodol was injected through the catheter at moderate 
pressure ; however, no residual pocketing could be demonstrated. The catheter was 
consequently removed. She was allowed up on the twelfth day and discharged on the 
seventeenth day. 

She returned to the Chest Clinic for check-up about two months later. At that 
time, she had no complaints; she had gained weight and noted no symptoms. The chest 
examination was negative. The vital capacity had increased 300 cc., and was 2,400 cc. 
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Stereoscopic roentgenograms still revealed some density at the right lower base. Re- 
peated subsequent examinations have revealed no unfavorable sequelae. 

On July II, 1940, 15 months postoperative, her vital capacity had increased 600 cc. — 
to 2,700 cc. Throughout, there has been no evidence of malignancy. She has main- 
tained her weight-gain and remains in excellent physical condition. Improvement is 
further shown by the roentgenogram taken that day (Fig. 8). She is carrying on her 
usual work. 


Fig. 7 . 



Fig. 7. — By means of catheter suction 
the lung has reexpanded, five days post- 
operative. 

Fig. 8. — Fifteen months postoperative, 
July II, 1940, there is little abnormal to 
be noted save the absence of ribs 9 and 10 
posteriorly. 


Pathologic Examination. — Gross: Upon sectioning the tumor soon after its removal 
(Fig. 9), the predominance of a soft matrix, which resembled myxomatous tissue, 
caused us originally to regard it as of mesodermal origin. And we are, consequently, 
greatly indebted to Dr. Harry L. Reinhart, pathologist to the University Hospital, whose 
investigation led to the recognition of its neurogenic nature. He has furnished us with 
the basis for the following description of the principal pathologic findings. 

The tumor was a large, ovoid, encapsulated mass, measuring 13x10x9 cm., and 
presenting a rough fibrous area (Fig. 9 A) of attachment at the mediastinum. The 
remainder of the capsule was unbroken. The surface was shaggy, due to the separation 
of the overlying pleura. Two cysts were present, both containing hemorrhagic fluid. 
Three types of tissue were evident: (i) Extensive edematous -to myxomatous appearing 
areas, interspaced by (2) areas of a more fibrous character, which were yellowish in 
color and arranged in an irregular lattice network; and (3) areas of hemorrhage. The 
capsule was not invaded. 

Microscopic . — Examination revealed a predominance of loose, edematous fibrillar 
stroma, presenting but few cells (Fig. 10). Scattered irregularly and sparsely through- 
out this stroma are found nests of cells (Fig. ii) whose nuclei differ from the oval 
to pyknotic nuclei of the stroma. These cells are, in certain areas, closely related to 
a more dense fibrillar stroma (Fig. 12). When differentiated by trichrome stain and 
examined under high power they present a series, beginning with round nuclei and a 
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moderate amount of cytoplasm, suggestive of plasma cells, and ending with sympatho- 
blasts and an occasional multipolar sympathetic ganglion cell (Fig. 13). The cellular 
development within these groups is, to a considerable extent, at the sympathoblastic and 
neuroblastic stage of differentiation. Mitotic figures are very scarce; however, cells 
containing from two to four nuclei are common. Cellular degeneration is prominent 
even in these cell groups, and varies from cytoplasmic vacuolization and nuclear 
pyknosis to focal areas of granular detritus where apparently entire nests of cells have 
undergone degeneration. This picture is so pronounced that, were it not for the large 
amount of fibrillar material remaining, the proliferative and neoplastic character of the 
growth might be easily overlooked. 

The character of the cells and the production of large amounts of fibrillar tissue 
together with the disappearance, to a large degree, of the cells responsible for the 
production of such material, stamp the tumor as a ganglioneuroma. 

In the light of the inherent biologic character of ganglioneuromata these 
features warrant the assumption that the tumor has been slowly progressive 
over a period of several years, while the encapsulation and low rate of cellular 
proliferation suggest a relatively benign histologic character. McFarland 
and Sappington presented an excellent study of the more detailed histologic 
features of ganglioneuromata, most of which are duplicated in this tumor. 

Discussion. — The anlage of the sympathetic nervous system appears rela- 
tively early in the embryo, as cells of the neural crest. According to Kuntz, 
the s)'’mpathetic primordium consists of cells which migrate outward in vary- 
ing degree from the neural crests. These cells have been designated sympa- 
thogonia. They develop into slightly larger cells with more vesicular nuclei 
— the sj'inpathoblasts. These cells are pluripotential and may, according to 
Baile)^ give rise to (a) neuroblasts — from wdiich the ganglion cells of the 
sympathetic nervous system develop; (b) pheochromocytes of the adrenal 
system; or (c) astroblasts — glial cells of the sympathetic system which ripen 
into astrocytes. 

A classification of tumors arising from these cells and showing the rela- 
tions and position of ganglioneuroma, as presented by Scott and Palmer, is 
as follows : 

(I) Completely undifferentiated — Sympatheticoblastoma : 

(1) Tumors composed of migratory cells and sympathogonia. 

(2) Sympathoblastoma. 

(II) Incompletely differentiated: 

(1) Sympathetic neuroblastoma. 

(2) Pheochromoblastoma. 

( 3 ) Astroblastoma. 

(Ill) Completely differentiated: 

( 1 ) Ganglioneuroma. 

(2) Pheochromocytoma. ' 

(3) Astrocytoma. 

The neuroblastoma is the most common type found in children and arises 
frequently in the suprarenals. The true ganglioneuroma is rare in children. 
It is considered benign when found early in its development. Formative cells 
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are not present. Adult ganglion cells have been found in the adjacent lymph 
nodes in a few instances and have been described as metastatic. It has been 
demonstrated that typical ganglioneuromatous elements may occur in malig- 
nant metastasizing tumors. Cushing and Wolbach reported an instance in 
which the tumor reverted from a malignant sympathoblastoma to a benign 
ganglioneuroma. 


Fig. 9. 


Fig. 10. 



Fig. II. Fig. 12 . 

F iG. g. — Median section through the tumor. Note the smooth capsule, the attachment 
at A. and the three types of tissue. 

Fig. 10. — The loose myxomatous fibrillar stroma which predominated throughout the 
tumor. 

Fig. II. — Presents nests of nerve cells tvithin a loose stroma. (Trichrome stain — 
X240.) Note the vascularity of the tumor. 

Fig. 12. — The relation of cells to fibrils in a more cellular area of coarsely fibrillar 
stroma. (Trichrome stain — X570.) 


Bigler and Hoyne reviewed a group of gy cases of ganglioneuroma, 
collected up to 1931. They found that the more benign the tumor the more 
advanced was the age incidence. Forty-one cases occurred in children, and 
43 in adults. The youngest patient was a new-born infant, the oldest 
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73 - The sex was given in 79 cases. Of these, 46 were females, and 33 
were males. Distribution was given in 90 cases, as follows ; 


Brain 15 

Cranial nerves in head 7 

Neck II 

Mediastinum ii 

Retroperitoneally. and in pelvis 46 


Where the side of the body was given, 29 occurred on the left, and 22 
on the right. Thirty-nine cases were operated upon. Thirty-four of these 
recovered, and five died. 



Fig. 13. — Various stages of cellular differentiation including multipolar ganglion cells. 
(Trichrome stain — XSoo.) 


Even though embryonic elements were found to be present, removal of 
the tumor led to recovery without recurrence of the growth or the develop- 
ment of subsequent metastases. In operable cases, therefore, the prognosis 
would appear to be good even though evidence of undifferentiated cells later 
appears during microscopic study. The only suitable treatment appears to 
’ be surgical removal. Roentgenotherapy has been tried, without apparent 
beneficial result, as in our case. There is no evidence that the tumors decrease 
in size spontaneously. 

SUMMARY 

Mediastinal ganglioneuroma is a rare tumor although more will doubtless 
be discovered with the rapid progress of thoracic surgery. About 20 instances 
were collected prior to this report. We have been able to assemble more than 
33 cases from the available literature. These are chronologically presented. 
The tumor consists of nerve cells embedded in a large amount of fibrillar 
stroma. It presents a low tendency toward malignancy, which varies in- 
versely with the age of the patient. The only beneficial treatment appears to 
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be surgical removal. Roentgenotherapy is of no apparent benefit. The 
prognosis is good in operable cases, and depends to some extent upon the 
degree of differentiation. 

A case is presented in which a large ganglioneuroma was successfully 
removed from a young woman, age 35, with recovery. After 20 months, 
there is no evidence of recurrence. 

A CHRONOLOGIC BIBLIOGRAPHY PERTAINING TO MEDIASTINAL GANGLIONEUROMA 
^Loretz, W. : Ein Fall voii gangliosem Neurom (Gangliom). Virchows Arch. f. path. 
Anat., 49, 435, 1870. 

- Borst, M. ; Die Lehre von den Geschwiilsten. Wiesbaden, J. F. Bergman, 1902, p. 241. 
^ von Rindfleisch : Case cited by Borst," p. 242. 

Tschistowitsch Russk. Uratsch, 1908; Abstr. in den Deutsch. Medizinalztg. No. 18, 
31, 319, 1910. 

''Friedrich, J. ; Ein Fall von Ganglioneurom des Sympathikus. Frankfurt Ztschr. f. 
Path., 10, 456, 1912. 

Rosenson, W. : Neoplasms of Mediastinum in Infancy and Childhood. Am. Jour. Dis. 
Child., 26, 411, 1923. 

' Sauerbruch, F. ; Necrosis of Lung Following Extirpation of Ganglioneuroma. Miin- 
chen. med. Wchnschr., 70, loii, August 3, 1923; Abstr. J.A.M.A., 81, 1400, October 
20, 1923. 

® Stout, A. P. ; Ganglioneuroma of Cervical and Thoracic Sympathetic Ganglions. 
J.A.M.A., 82, 1770, May 31, 1924. 

® Brunner, A. : Removal of Ganglioneuroma of Posterior Mediastinum. Arch. f. klin. 
Chit-., 129, 364, 1924. 

Riggs, T. F., and Good, L. P. ; Ganglioneuroma of Mediastinum Requiring Surgical 
Intervention for Relief of Obstructive Symptoms. Arch. Surg,, 19, 309, 1929, 
Harvey, W. G. : Ganglioneuroma of Mediastinum in a Child, Aged 9. Lancet, i, 405, 
February 22, 1930. 

Lazarovits, L. ; Ganglioneuroma of Posterior ' Mediastinum. Gyogyaszat., 70, 327, 
April 27, 1930. 

Jackson, C., and Babcock, W. W. : Intrathoracic Ganglioneuroma. South. Clin. North 
America, 11, 1231, December, 1931. 

Beretervide, J. J., Fazio, J. M., and Cardenau, J. B. ; Ganglioneuroma of Mediastinum. 
Rev. Soc. de Med. Int. y Soc. de Tisiol., 7, 71, March-May, 1931 ; also Prensa Med. 
Argent., 18, 41, June 10, 1931. 

Ranzi, E. : Ganglioneuroma of Mediastinum. Wien. klin. Wchnschr., 44, 840, June 26, 

1931- 

Griesbach, R. ; Intrathoracic Ganglioneuroma, Ztschr. f. Tuberk., 65, 365, 1932. 

Bigler, J. A., and Hoyne, A. : Ganglioneuroma. Amer. Jour. Dis. Child., 43, 1552, 

1932. 

Armand-Delille, P., Lestocquoy, C., and Garois, H. : Intrathoracic Ganglioneuroma of 
Sympathetic Origin, Bull. Soc. de Pediat. de Paris, 30, 474, October, 1932. 

Bohrer, J. V., and Lincoln, E. M. ; Ganglioneuroma of Chest in Children, Jour. 
Thoracic Surg., 3, 365, April, 1934. 

Sophian, L. : Mediastinal Ganglioneuroma, Annals of Surgery, ioi, 837, March, 1935. 
-^Distefano, G. : Endothoracic Ganglioneuroma. Tumori, g, 245, 1935. 

-- Calzolari, T. ; Ganglioneuroma of Mediastinum ; Four Cases. Ann. ital. di. chir., 14, 
^ 15, January, 1935. 

Zahourek, V. ; Roentgen Diagnosis of Intrathoracic Neurogenic Tumors in Connection 
with a Case of Mediastinal Ganglioneuroma. Casop. lek. Cesk., 75, 589, May i, 1936. 
Dobrzaniecki, W., and Stankiewicz, S.: Sympathetic Origin of Ganglioneuroma of 
Neck and Anterior Mediastinum. Jour, de Chir., 48, 785, December, 1936. 

775 



JAMES AND CURTIS 


Annals of Surgery 
May, 1041 


Lanari, E. L., Pardal, R., and Aquirre, J. A. : Intrathoracic Ganglioneuroma. Prensa 
Med. Argent., 24, 2001, October 20, 1937. 

Aiker, A.: Unusual Endothoracic Tumor (Ganglioneuroma of Sympathetic). Rdntgen 
Praxis, 10, 95, February, 1938. 

Magalhaes, A. A. : Intrathoracic Ganglioneuroma. Arch. Argent, de Pediat., 9, 275, 
September, 1938. 

-® Clarke, J. M. : Large Thoracic Ganglioneuroma. Australian and New Zealand Jour. 
Surg., 8, 199, October, 1938. 

Cabot, R. C. : Ganglioneuroma. New England Jour. Med., 219, 620, October 20, 1938. 
Allison, P. R., and Carmichel, R. : Mediastinal Ganglioneuroma. Brit. Jour. Surg., 
27, 175. July, 1939- 

Cooley, L. E., and McNamara, F. P.; Intrathoracic Ganglioneuroma, Jour. Iowa Med. 
Soc., 30, 1 17, March, 1940. 

Scott, E., and Palmer, D. M. ; Intrathoracic Sympatheticoblastomas. Am. Jour. 
Cancer, 16, 903, 1932. 

®®Odier: Cited by Wahl, H. R.’’-: Neuroblastomata. Jour. Med. Res., 30, 205, 1914. 
Virchow, R. : Die Krankhaften Geschwiilste. Berlin, A. Hirschwald, 1863, Vol. 3. 
Marchand, F. : Beitrage zur Kenntnis der Glandula Carotica und der Nebennieren. 
Internat. Beitr. z. Wissenschaftl. Med., Festschr. f. R. Virchow, i, 578, 1891. 

36 Wright, J. H. : Neurocytoma or Neuroblastoma: A Kind of Tumor Not Generally 
Recognized. Jour. Exper. Med., 12, 556, 1910. 

Kuntz, A. : Anatomic Nervous System. Philadelphia, Lea and Febiger, 1929. 

Bailey, P., and Cushing, H. ; A Classification of Tumors of the Glioma Group. Phila- 
delphia, J. B. Lippincott, 1926. 

Cushing, H., and Wolbach, S. B. : Transformation of a Malignant Paravertebral 
Sympathicoblastoma into a Benign Ganglioneuroma. Am. Jour. Path., 3, 203, 1927. 
McFarland, J., and Sappington, S. W. ; A Ganglioneuroma in the Neck of a Child. 
Am. Jour. Path., ii, 429, 1935. 

^^Foot, N. C. : Histology of Tumors of the Peripheral Nerves. Arch. Path., 30, 772, 
September, 1940. 

^^Wahl, H. R. : Neuroblastomata. Jour. Med. Res., 30, 205, 1914. 

Discussion. — Dr. Julian Moore (Asheville, N. C.) : Doctor Curtis 
has reported the successful removal of a ganglioneuroma from the mediastinum, 
and I think he and his patient are to be congratulated. I think it well to 
extend the discussion to all intrathoracic tumors. They are more frequent 
than is indicated in the literature, and while some are not amenable to re- 
moval, many are benign and can be removed. There is still confirmed pes- 
simism among medical men about removal. Several years ago, I saw a 
patient who had been advised against having the tumor removed because it 
was doing no harm. The henign extrapulmonary tumor may embarrass the 
function of the heart, lungs or mediastinal structures. All are potentially 
malignant. They should be removed when first seen, provided there is no 
valid contraindication. When they grow to such size as to embarrass 
respiration or circulation, the chance of successful removal is diminished. 

I would like to call attention to a few points in the question of diagnosis. 
Roentgenograms are helpful. Diagnostic pneumothorax will show whether 
the tumor is extrapulmonary or intrapulmonary. Bronchoscopy is helpful, 
only, in eliminating tumor of the large bronchi. In differentiating whether 
it is benign or malignant, a therapeutic test of roentgenotherapy is certainly 
helpful. 

With regard to operation, I personalty prefer to use cyclopropane or 
“closed ether’’ in preference to nitrous oxide-oxygen. In performing such 
operations with nitrous oxide and oxygen I have a feeling that I am run- 
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ning a race with anoxemia. With cyclopropane or "closed ether"' anesthesia 
your patient does not suffer from anoxemia and you can take your time. 
One must use pressure anesthesia, but it is not necessaiy to use intratracheal, 
unless there is obstruction or unless there is a large amount of pus and 
secretion which must be aspirated. 

I reported a case several years ago, and that patient is alive and well 
after ten years. The first one I saw operated upon was when I was at Ann 
Arbor. This patient had a ganglioneuroma, which was removed, and the 
patient died of mediastinal emphysema. A number of men advocate closing 
the wound tightly, but I always insert a catheter and apply suction for 24 
or 48 hours, which I think guards against mediastinal emphysema and ten- 
sion pneumothorax. It probably does increase the risk of infection, but 
I cannot forget the former experience, and the suction has proved very 
satisfactory in my hands. 



ENDOCRINE STUDIES OF PATIENTS AFTER 
SUBTOTAL HYPOPHYSECTOMY* 

Paul Starr, M.D., and Loyal Daaus, M.D. 

Chicago, III. 

FROM THE DIVISIONS OF MEDICINE AND SURGERY OP NORTHWESTERN UNIVERSITY MEDICAL SCHOOL, CHICAGO, ILL. 

A SYSTEMATIC STUDY of endocrinc function in patients who have had 
subtotal hypophysectomies has been made with the intention of directing 
substitution therapy in the larger group of patients who have had nonfunc- 
tioning tumors of the hypoph}'sis, and of determining the necessity for fur- 
ther depressant therapy in those having hyperfunctioning pituitary adeno- 
mata. This was suggested by experience with patients after subtotal thy- 
roidectomy, in whom a state of h)'popthyroidism, of h)'poparathyroidism, or 
rarel}', persistent hyperthyroidism required continued supervision and 
treatment. 

Disability in such patients may be due to (i) failing vision, the usual 
indication for operation; (2) cerebral damage in important neighboring 
hypothalamic areas; or (3) endocrine deficiency or excess. The symptoms 
of endocrine dysfunction, present before the operation, may continue post- 
operatively but should be susceptible of correction. However, an important 
condition modifies the results of endocrine therapy. If the pituitary deficiency 
is so pronounced that its tropic influence on the subsidiary glands is entirely 
lacking, the injection of pituitary extract is ineffective. On the contrary 
when less serious pituitary deficiency exists, as in mild Frohlich’s disease, the 
injection of pituitary extract may develop the target organ, make it more 
sensitive to pituitary hormones, and thus it is more effective. In many cases 
the postoperative pituitary remnant is not able to supply sufficient hormone to 
maintain the secondary gland. Furthermore, the deficiency has often been 
present for years and the atrophy of the receptive organ may be so great that 
it does not respond to extract injections. Hence it would seem that the 
object of endocrine therapy, in these cases, should be to supply the hormones 
of the glands which the pituitary normally maintains; that is, the thyroid, 
the adrenal, and the gonad. 

In addition to the usual complete clinical examination the following plan 
of study was carried out : ( i ) The basal metabolic rate was determined. It 
has been found in animals that total hypophysectomy of the normal animal 
leads to a metabolic rate 25 per cent less than average normal. In addition, 
if th3woid atrophy occurs, the metabolic level will fall to that of athyreosis. 
(2) The blood cholesterol was also determined. Hypopituitarism is char- 
acterized by normal or subnormal levels, but if hypothyroidism is super- 
imposed the blood cholesterol will rise. (3) The condition of the adrenal 

* Read before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December 10, ii, 12, 1940. 
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cortical function in our patients was determined by the Wilder test because 
the adrenal cortex is maintained by the tropic action of a pituitary factor. 
For this test, the ingestion of sodium is reduced in the diet to a known low 
level and the potassium is raised by foods selected ; the addition of potassium 
citrate over a period of two days and four hours, and the water intake, is 
prescribed according to the patient’s weight.. Under these conditions the 
normal adrenal cortical function will restrict the loss of sodium and chloride 
in the urine, but in adrenal deficiency the sodium and chloride concentration 
of the urine in the last period of the test becomes elevated. Comparison of 
many other substances in the blood and urine indicates that among all these 
the concentration of chloride in the urine, in the four hours after the two days’ 
dietary prepai'ation, is the most significant for the establishment of adrenal 
cortical function. This test, of course, demonstrates only the electrolytic 
controlling function of the adrenal glands and does not determine, directly, 
the carboh3'’drate controlling function. The normal values found for the 
chloride concentration of the urine in the terminal four-hour sample fall 
below 125 mg. per lOO cc. of urine; values between 125 and 225 mg. may 
occur in normal persons or in those having adrenal insufficiency; values 
above 225 of chloride ion in milligrams per cent occur only in patients with 
adrenal cortical insufficiency. The sodium loss is adequately represented by 
the chloride determination. This test, then, is an extremely simple and valu- 
able one, which requires only dietary control for 52 hours and a chloride 
titration in the urine. Except for the time involved, it is the simplest of all 
the endocrine assay tests. Its introduction now allows us to determine the 
function of one of the major glands that has hitherto been neglected in much 
endocrine analysis. 

(4) Carbohydrate balance, involving as it does the diabetogenic function 
of the pituitary, the responsiveness of the adrenal cortex to that hormone, the 
state of the liver as influenced by the thyroid, and the activity of the insulin- 
producing organ, was studied as usual by the glucose tolerance and insulin 
tolerance tests. One hundred grams of glucose was the test dose in the for- 
mer, with capillary blood-sugar determinations made before, and one-half, 
one, two and three hours after ingestion of the sugar. Ten units of plain 
insulin were given in the latter, Avith similarly distributed blood-sugar 
determinations. 

(5) The gonadotropic function of the pituitary was estimated by the his- 
tory of amenorrhea and loss of sexual activity, combined with the physical 
examination of the sexual organs to determine the degree of atrophy. In 
some cases the vaginal epithelium was studied for evidence of estrogenic 
activity according to the morphology of the cells and their straining charac- 
teristics, after the method of Papanicalao. (6) Parathyroid function was 
observed by determination of the blood calcium and phosphate and a study of 
bone roentgenograms. In one case, hyperparathyroidism was discovered and 
titration of urinary calcium was carried out. 

As is usual in such a series, the number of patients with hypopituitarism 

779 



STARR AND DAVIS 


Annals of Surgen* 
May, 1941 


was three-fourths of the whole number, in this instance, i8 of 25. In all 
instances, these patients had hypopituitarism before operation, occasionally 
with cerebral damage accompanying the visual disturbance. The h3'popitui- 
tarism continued after operation ; the neiwous disorder was in some instances 
improved but in other instances increased ; the visual loss was usually arrested 
or relieved, but several patients developed blindness some years after 
operation. 

These 18 patients may be divided into three groups: First, those with 
severe hypopituitarism, with resultant total disability, with more or less 
cerebral damage, and loss of visual acuity; second, those with endocrine 
deficiency and moderate disability ; and third, a group with slight endocrine 
deficiency and relatively little incapacity. There are seven patients in the 
first group, four in the second, and seven in the third. The case history of 
a patient illustrating the first group is as follows : 

Case I. — G. D., male, age 60 in 1940. At the age of 44, progressive loss of vision 
began, affecting the left eye more than the right ; sudden, unexplained obesitj% loss of 
body hair, loss of libido, and extreme drowsiness developed. He was given four roentgen 
ray treatments at another clinic, with arrest of the process for five years. Loss of vision 
in the right eye then began, and surgical removal of the tumor was advised. Until the 
onset of this disease at age 44, he had been in normal health. He has two grown sons. 

At the time of operation, when the patient was 51 years of age, he was tall and 
slender. He had a very scanty, soft beard which required shaving only twice a week. 
There was absence of hair on the chest, axillae, arms and legs and pubis, and he was 
wholly devoid of eyebrows. The left eye was completely blind. There was a small 
visual field in the nasal half of tiie right eye. Both optic nerves were extremely pale 
and showed a very definite primary optic atrophy. The sella turcica was very large, and 
ballooned out. The posterior clinoid processes were so thin that they were represented 
by fine shadows. 

At operation, a purplish, bulging mass, which occupied the sella and extended 
forward beneath the chiasm between the optic nerves, was found. The contents of the 
mass were removed and, on microscopic examination, proved to be a pituitary chromo- 
phobe adenoma. His chief complaint at the time of discharge from the hospital, De- 
cember, 1931, was impairment of vision. This, however, soon began to improve. He was 
unsteady in gait and became quickly exhausted; occasionally, he was troubled with 
episodes of nausea. His condition remained unchanged until October, 1938, when a 
cerebral accident occurred which resulted in a right hemiparesis, loss of sphincter control, 
and hyperthermia. He survived this but was bed-ridden until his death in March, 1940. 

An endocrine study, in 1939, indicated hypometabolism, with a basal metabolic rate 
of — 23 per cent, but relative thyroid sufficiency in proportion to the lowered demand of 
the general severe hj'popituitary state, since the blood cholesterol was normal — 202 mg. 
per 100 cc. of blood. The adrenal condition was one of deficiency, as indicated by muscular 
weakness and a blood pressure of 108/80. Three Wilder tests were elevated, giving 
final chloride concentrations of 280, 410 and 190 mg. per cent of urine. Carbohydrate 
metabolism was sluggish. The sugar tolerance could not be made because of vomiting, 
but a similar patient (Mr. C. E.) had a sugar tolerance as follows: Fasting blood sugar, 
75; one-half hour after 100 Gm. of glucose by^ mouth, blood sugar, 104; after one hour, 
80; after two hours, 116; after three hours, 105 — showing an absence of alimentary 
hyperglycemia. The insulin tolerance, as is usual in such cases, indicated marked sensi- 
tivity to insulin, with a fasting blood sugar of 106 which, upon the administration of 
ten units of plain insulin, dropped to 42 mg. per 100 cc. of blood in two hours. The 
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gonadotropic function of the pituitary was absent as indicated by absence of sexual 
urge, absence of hair, and atrophic primary and secondary gonads. 

A second patient of the same type, operated upon November 25, 1938, 
further illustrates this first group. 

Case 2.— Until 27 years of age this patient (Mr. L, H.) was an active, alert clerk- 
in a hardware store. He was married and had two children. In tlie summer of 1930, 
a box of hardware fell on his head as he was pulling another box out from under it. 
The blow dazed him momentarily but did not knock him down or cause an}" laceration. 
After this incident he began to feel weak and to have difficulty in remembering the 
whereabouts of articles in the store. Loss of libido and impotence were noted during 
the next year. Two years later, that is, at age 30, he was under treatment by a repu- 
table physician for six months because of weakness and colonic irrigations, and iron and 
arsenic were given without benefit. At age 31, he was a patient at an excellent hospital 
where treatment for anemia was given. While in the hospital, he began to suffer from 
headaches which were frontal and diffuse, accentuated by severe spasms of pain lasting 
a few seconds. At age 31, loss of beard growth, and loss of hair on the chest and arms 
began, and at the time of operation he had no hair in these areas, whereas at one time 
he had a thick growth. At this same age, failing vision occurred and, finall}', the true 
nature of his difficulty was recognized. Roentgenotherapy was administered over a two- 
year period, with only temporary relief. At age 35, he entered the hospital complaining 
of weakness, fatigue, lethargy; loss of sexual urge and potency; loss of facial and body 
hair; unexplained obesity; variable headaches; loss of vision; polyuria and polydypsia. 

Roentgenograms showed a large, distorted sella, with a shadow of suprasellar 
calcification. A cystic craniopharyngioma was found at operation, and this was evacu- 
ated. Postoperative recovery was good ; vision was retained and the headaches relieved. 
Very rare sexual activity occurred after an absence of eight years, but somnolence and 
marked weakness continued. Approximately one year after operation (1939) evidences 
of cerebral pathology became manifest; convulsions and hemiparesis have occurred and, 
at present, the patient is completely disabled. 

Endocrine study showed extreme glandular deficiency; the basal metabolic rate 
was — 40 per cent, the blood cholesterol 392, the Wilder test 380; the sugar-tolerance 
test curve was flat; insulin sensitivity marked; libido was very slight; and the testicles 
and prostate were atrophic. Hence, deficiency of thyrotropic, adrenotropic, and gonado- 
tropic hormones was indicated. In this patient, the large cystic craniopharyngioma had 
evidentl}" damaged the adjacent brain structures irreparably and destroyed the pituitary 
gland by pressure. 

The remaining patients in this and succeeding groups are much less dis- 
couraging because injury to the brain was less severe and endocrine deficiency 
less extreme. There is, however, a group of patients partially disabled. This 
type may be illustrated by the case of Miss M. H. 

Case 3.— This patient entered the hospital at age 53. She had had a premature 
spontaneous menopause at age 28. At age 43, a period of headaches and pain in tlie 
right eye had occurred. A diagnosis of hypothyroidism was made, although, doubtless, 
pituitary disease could have been diagnosed at that time. These symptoms subsided. 
On admission to the hospital, two years later (1934), she complained of failing vision 
for two months ; somnolence ; unsteady gait and uncinate fits. A left homonymous hemi- 
anopsia was present. 

Roentgenograms showed an enormous sella turcica. At operation, the right optic 
nerve was found to be tightly stretched over a purple tumor mass that lay between the 
two nerves and beneath the chiasma. The capsule was opened and adenomatous tissue 
removed by curet until the tumor collapsed. Recovery was uneventful— with enlarge- 
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ment of the visual fields. The patient did not return to her former occupation because 
she did not feel strong enough. She has been very much inclined to forget things and 
has been unable to recall events that happened prior to the operation. 

At the time of our endocrine study, five 3'ears after operation (1939), she presented 
the picture of moderate obesity, in a pleasant, cooperative woman, age 58. She carried 
on a normal but limited home life. The blood pressure was 148/78, pulse 68, tempera- 
ture normal. The hair was normal and the skin smooth. The eyes reacted to light and 
accommodation. The thyroid was palpable but not nodular. Pelvic examination showed 
slight atrophy of the vaginal epithelium and a small uterus. 

Endocrine studies indicated hypomctabolism — a basal metabolic rate of — iS per cent 
and blood cholesterol of 324 demonstrated hypothj’roidism. The Wilder test was normal 
(70 mg. per cent) ; the sugar tolerance test was low; there was marked sensitivity to 
insulin ; the blood sugar dropped from 78 to 43 in one hour, and signs of hypoglj'cemic 
shock occurred. Gonadotropic function was absent. She has been benefited by small 
doses of thyroid. 

As an example of a still more favorable course, the case of Mr. H. E. 
may be presented. 

Case 4. — The patient is now age 52, and is a salesman in a department store, 
actively at work. He is married and has two children ; the j'ounger was born when he 
was age 34. The following year, while playing tennis, he suddenly discovered that his 
left eye was totally blind ; this persisted for two or three days, after which the blindness 
was confined to the temporal field of the left ej'e. This condition remained with- 
out notable change until he was age 38. Sexual impotency began approximately 
at the same time as the amblj'opia. At age 38, he experienced severe, constant head- 
ache for a period of about ten days; he then noticed that he was unable to see traffic 
lights or to read any part of a newspaper other than the headlines. He consulted an 
“eye doctor” who prescribed rest for the ej'es for a few days. From then, until age 45, 
he read only with the help of a magnifj’ing glass. Late in his forty-fourth year he 
consulted a doctor in Oiicago about his e\'es, was told that he had syphilis, and was 
given a course of neoarsphenamine. After some treatment he had arsenical poisoning; 
his hair fell out, he had a high temperature, and his skin desquamated. Meanwhile the 
sight in both eyes became steadily worse. Finalh', he had a series of severe headaches 
which continued for two weeks until one morning he awoke completely blind. 

Roentgenograms showed marked distention of the sella, with erosion of the posterior 
clinoid processes and floor. Visual fields showed blindness of the left eye and a small 
nasal field of vision in the right eye. 

At operation (1933), the right optic nerve was found to be tightly stretched and 
thinned-out over the surface of a large, purple, dome-shaped tumor mass in front of the 
chiasm. The contents of the tumor were a dark chocolate-brown fluid and a small 
amount of soft degenerated adenomatous tissue. This was removed complcteljq so that 
the chiasm and nerves hung loosely in the field. The tumor was a chromophobe 
adenoma which had had hemorrhage into it or had undergone degeneration. The 
patient made a good postoperative recovery, and has been working ever since — a period 
of seven jxars. Vision has not returned to the left eye, but the nasal field of the right 
eye is maintained. 

Endocrine study, six j^ears after operation ( 1939) , gave the following results : Basal 
metabolism was within normal range ( — 14 per cent). There was evidence of slight 
hypothyroidism, that is, the blood cholesterol was 282 (normal upper limit 240 mg. per 
cent). An interesting finding, on a single determination, was a very high Wilder test 
— 568 mg. per 100 cc. of urine ; this did not fit in with his clinical condition, although 
his blood pressure was low normal (ioS/78). Sugar tolerance was normal and insulin 
sensitivity was absent. Gonad atrophj' and absence of activity indicated lack of gonado- 
tropic function. 
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This man was extremely fortunate that the long neglect and incorrect 
diagnosis of his condition was associated with a tumor that did not destroy all 
pituitary function and did not injure the brain, although three-fourths of the 
visual field had been lost. 

The least damaged patient in this series is Mr. A. L. 

Case 5. — The patient is an active business executive who, at age 46, experienced 
loss of libido. During the following year he noted fatigue and, finally, six months 
before operation, diminution of visual fields. The correct diagnosis was made at this 
time. Nine roentgen ray treatments were administered soon after the visual loss was dis- 
covered, at another hospital. There was temporary improvement, but two months later, 
sudden, marked limitation of vision occurred and he immediatelj' presented himself for 
operation. Roentgenograms showed an enlarged sella, with an eroded floor. The visual 
fields displa3'ed a bitemporal hemianopsia. 

At operation (1937), curettage of a large hemorrhagic and partly degenerated tumor 
relieved the pressure on the optic nerve. He has since returned to work and has recov- 
ered vision and sexual activity. It is now three j'ears since operation. 

Endocrine studies, made last year (1939), found slight hypometabolism with normal 
thj'roid function, as indicated by a blood cholesterol level of 234 mg. per cent; normal 
adrenal cortical activity; Wilder test 70 mg. per cent; normal sugar tolerance; absence 
of insulin sensitivity; and a normal condition of the genitalia and sex activity. 

Of the seven patients with hyperpituitarism, none has developed hypopi- 
tuitarism postoperatively ; three have persistent hyperpituitarism, two of these, 
with manifest hyperthyroidism, diabetes and hypertension. All of this group, 
clinically, had acromegaly. In the three disabled patients, acromegaly was 
severe before operation; in the four well-adjusted patients, the development 
of acromegaly was slight. 

As an illustration of mild hyperpituitarism the case of Mr. A. L. may be 
given. 

Case 6. — The patient is a working man, age 36, who had an obvious and progressive 
acromegaly for ten years, but no disability until eight months prior to operation when 
severe headaches began. There was no loss of the visual fields but roentgenograms 
revealed a ver}' large sella turcica. Preoperatively, there was no diminution of sexual 
function or loss of secondary sex characteristics. The preoperative metabolic rate was 
+9 per cent, and the blood-sugar level was high. 

At operation (1938), there was no evidence of pressure on the optic nerves, and the 
tumor was small and inaccessible ; only a small portion was removed. He made a good 
recovery, and returned to work, but has continued to have mild headaches. Several 
epileptiform seizures have occurred but these are controlled by bromides. 

Endocrine studies, a year postoperatively (1939), showed h3'permetabolism (basal 
metabolic rate +20 per cent), but normal blood cholesterol (244 mg. per cent) indicated 
normal th3Toid functions. This deduction is permissible in view of the fact that the 
sugar tolerance curve was normal, that is, diabetes which might raise the blood choles- 
terol was absent. Adrenal function was normal, as indicated b3’^ a Wilder test result 
of no mg. per cent of urine. There was no insulin sensitivity. Gonadotropic function 
was normal as shown by sex activit3' and normal genitalia. 

Mrs. F. H. illustrates the persistent form of hyperpituitarism. 

Case 7. — The patient entered the hospital, at age 35, complaining of failing eyesight 
for two years ; acromegalic changes in the face, hands, and feet for six years , premature 
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menopause and increased weight. At the same time, she had severe pain in her face 
and tongue, which occurred intermittentb’’ and lasted for several hours to one or two 
days and was not relieved by drugs. She had had no pain for two years prior to 
admission to the hospital. She had had occasional night sweats and had lost strength; 
she had stopped menstruating two years before. She had had severe headaches which 
stopped following roentgenotherapy of the pituitary. 

Examination revealed a typical acromegalic woman, age 35. She was intelligent, 
rational, cooperative, oriented, and had a good memory for past and recent events. 
There was no ataxia, dysmetria, or loss of association of any muscle movements of the 
entire body. The visual fields showed a bitemporal hemianopsia, with contracted binasal 
fields; both disks were paler tlian normal and the margins were not sharply demarcated; 
the vessels were not engorged and there was no elevation of the disks. The head was 
long, with a prominent occiput ; the skin of the face was rough, dry, and covered with 
blotchy markings. The nose was very large and the lower jaw protruded and was 
greatly enlarged. The tongue was large and filled the mouth more than in the average 
individual. The neck was full but symmetrical, and the thyroid was palpably enlarged 
and firm. The blood pressure was 154/96. The hair on the arms and legs seemed 
increased, and resembled that of a male. The hands and feet were verj”^ wide and 
thickened ; the fingers and toes were enlarged and clubbed, and all of the joints of the 
extremities were enlarged. The patient had had a normal pregnancy five years before. 

Roentgenograms of the skull showed a greatly enlarged sella turcica, with the 
posterior clinoid processes practically destroyed. The basal metabolic rate prior to 
operation was +17 per cent. 

At operation (1932J, the right optic nerve was found to be flattened out over a 
purple-domed tumor mass which pushed upward directly against the chiasm and did 
not e.xtend forward between the optic nerves ; the left nerve was likewise very flat. 
The dome of the tumor mass was incised, and immediately a large amount of soft, 
degenerated tumor material, together with dark yellow fluid, escaped. The tumor capsule 
collapsed and fell away from the chiasm. With the sucker and a curet, the tumor tissue 
was removed and the capsule was coagulated with the electrosurgical unit. The optic 
nerves and chiasm were thus freed from pressure. 

The patient made an excellent postoperative recoverj-, and when dismissed from the 
hospital the fields of vision had enlarged remarkably. About two months later she began 
to menstruate again, and a year and a half later (1934) was delivered of a normal baby 
boy. After the child was born, menses resumed and continued regularly for two years, 
although the flow was scant ; menstruation finallj^ stopped again at age 39. For several 
months following operation Mrs. H. noticed that the size of her hands regressed con- 
siderably ; previously she had been unable to fold her hands together because of the 
thickness of the fingers. She continued to be active and feel well for four years. 

Three years ago (1937), five years postoperatively, symptoms of hyperthyroidism, 
hypertensive heart disease, and diabetes gradually became worse and cardiac failure 
occurred. 

The endocrine findings were as follows : in 1939, seven years after operation : 
Hypermetabolism (basal metabolic rate -1-52 to -I-27 per cent) ; blood cholesterol ele- 
vated (276 mg. per cent) ; Wilder test normal ; (60 mg. chloride per 100 cc.) of urine. 
This throws no light on hj'peractivity of the adrenal cortex. The blood pressure has 
steadily risen from the nearly normal preoperative level to that of malignant hyper- 
tension. Cardiac hypertrophy, coronary insufficiency and congestive failure are in 
progress. It may be suggested that this is evidence of hyperfunction of the adrenal 
cortex. Sugar tolerance test found prolonged hyperglycemia indicative of pituitary 
diabetogenic activity (fasting blood sugar, 119, one-half hour, 216, one hour, 298, two 
hours, 292 and three hours, 172). Insulin tolerance did show some sensitivity; the 
blood sugar dropped from 120 to 75 mg. per 100 cc. of blood in three hours after ten 
units of plain insulin was given. Gonadotropic function was undetermined because the 
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amenorrhea at tins time is probably the normal menopause usually associated with 
hyperactivity of the pituitary. Since the recrudescence of hyperpituitarism corresponds 
with the menopause it may well be due to the withdrawal of the opposition that the 
ovary normally has for the pituitary. 

In the hypopituitary group (Table I), hypometabolism is the rule; four 
are extremely low, between —30 and — 40 per cent; ii are in the neighbor- 
hood of — 20 per cent; this is the level usually found in hypophysectomized 
animals, and ttvo are near the zero per cent level. The blood cholesterol is 
significantly raised in all four patients with the lowest rates, indicating thyroid 
deficiency; however, in only six of the larger group, at — 20 per cent, is it 
elevated, while in the remaining five it is normal, indicating that in these cases 
the hypometabolism is not associated with relative hypothyroidism. Thyroid 
administration would be of value in ten of these 17 patients, to judge by 
hypercholesterolemia. 

Adrenal insufficiency was indicated by abnormally high chloride concen- 
tration in the urine at the termination of the Wilder tests, in ‘five of the 
hypopituitary patients, as shown in Table I, and in one of the hyperpituitary 
group, as shown in Table II. Oddly, the two patients with the highest tests 
(as high as any found in fully developed Addison’s disease) are in excellent 
clinical condition, carrying on normal lives. This suggests that in some way 
the hypopituitary state, under the usual conditions of life of these patients, 
avoids the sodium depletion of the body that leads to the crises which occur 
in patients with Addison’s disease. The depletion is demonstrated by the 
Wilder test, but probably does not occur under ordinary conditions. 

Consideration of the sugar tolerance curves brings out the expected lower 
curves; that is, greater tolerance to sugar in the hypopituitary group, but 
under the conditions present the flatness is rarely pronounced and the curves 
usually are entirely normal. Hence this test, in such cases, would rarely be of 
diagnostic value in establishing the hypopituitarism which is certainly present. 
The hyperpituitary cases, on the contraiy, have a higher curve, that is, lower 
tolerance to sugar. This was most pronounced, of course, in the two patients 
with active acromegaly. Five of these seven patients have sugar tolerance 
curves that are abnormally high. 

The insulin tolerance curves also brought out a distinct difference be- 
tween the more and less deficient hypopituitary cases and the hyperpituitary 
cases. As was expected, the more hypopituitary patients had greater suscep- 
tibility to insulin. However, two of these patients maintained the blood 
sugar unchanged throughout the test. In the hyperpituitary group, three 
of the seven cases Avere unaffected by the insulin. One of these patients, 
however, had a marked insulin effect in combination Avith a high sugar toler- 
ance cui'A^e. 

Sexual function and the condition of the sex organs indicated great de- 
ficiency in all of the hypopituitary cases except three. In these, normal 
gonadal development and function Avere maintained. In the hyperpituitary 
group tAvo Avere normal; tAvo Avomen, in addition, had amenorrhea and hot 
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flashes, indicative of pituitary activity characteristic of the menopause; one 
male of the seven had impotence and atrophy similar to that of the deficiency 
group. 

Our experience indicates that the diagnosis of hyperpituitarism, asso- 
ciated with nonfunctioning pituitar}^ or embryonal tumors, is frequently missed. 
These tumors often produce irreparable cerebral damage and frequently 
extreme pituitary atrophy. The diagnosis would be made earlier if patients 
presenting signs of loss of sexual function and secondary sex characteristics 
were studied with this in mind. In women, amenorrhea and obesity are 
early results ; in men, loss of libido and diminished beard growth occur in 
the incipient stage. 

If cerebral damage is great, restoration of the patient is unlikely ; if 
pituitary function is completely destroyed, substitution therapy is not suc- 
cessful. 

Endocrine studies emphasize the loss of individual pituitary functions. 
These may be replaced by administration of the hormones of the glands nor- 
mally maintained by pituitar}'^ activity; this is especially true of the thyroid. 
Thyroid therapy, while indicated and A'alualfle, should be carried out cau- 
tiously. The objective should be the maintenance of a metabolic level corre- 
lated to the total functional state of the hypopituitary organism. This is at 
— 20 per cent; that is, thyroid substitution should maintain normal metabolic 
processes at that level. Increasing the rate above this will place the hypo- 
jMtuitary patient in a state of relative hyperthyroidism, detrimental to other 
physiologic factors. 

Hyperpituitarism may continue after o})eration and be difficult to con- 
trol, or the acromegalic process may cease. Tlie persisting disability may he 
due to hyperfunction of the subsidiary glands. The problem becomes one 
of controlling hyperthyroidism, diabetes and hypertension. If this does not 
occur, that is, if treatment successfully stops the hyperpituitarism, the result 
is satisfactory, and the energy production of the body and sexual function 
become adequate. 

Discussion. — Dr. Waltman Walters (Rochester, Minn.) : If the neu- 
rologic surgeons and those interested in neurology are not going to discuss 
Doctor Davis’ paper I would like to do so. It seems to me that Doctor 
Davis’ paper and the discussion of Dr. George Curtis, given this morning, 
on hyperfunction of the thyroid gland, indicates the present trend of surgical 
investigation. 

Those Avho have been interested in surgical lesions of the ductless glands 
have been impressed by the frequency with which hyperfunctioning adenomata 
are absent in cases in which the clinical picture is one of h3^perfunction of 
some gland. We are, therefore, often at a loss to explain why the clinical 
picture of hyperfunction of some particular gland is present, especially ivhen, 
at operation, the gland in question appears to be normal. In our experience, 
less than 50 per cent of patients who present the clinical picture associated 
with hyperfunction of the cortex of the suprarenal gland are found to have 
hyperfunctioning adenomata at operation. In that group of cases of paroxysmal 
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hypoglycemia in M^iich hyperfunctioning adenomata of the islands of Langer- 
hans are suspected, such tumors have been found in less than 50 per cent. 

What is the explanation, and what are we going to do? It seems that 
by testing the function of the ductless glands prior to, or subsequent to, 
hypophysectomy, as Doctor Davis has done, data may be obtained which 
may assist in determining the cases in which the hypophysis is the disturb- 
ing factor and influences the action of the ductless glands. 

I attended the meeting of the Central Society for Clinical Research re- 
cently. These men are as interested in surgical problems as we should be 
in medical problems, because they complement each other. Our functional 
study of the ductless glands is now in about the same phase as were studies 
of renal function in 1919. I believe the cooperation of internist and the 
surgeon will open these fields so that we, as surgeons, will be able to reach 
a better decision as to whether or not patients with lesions of the ductless 
glands should be subjected to operation. I believe Doctor Davis’ statistics 
will serve as an example of the trend in surgical investigation of the future. 

Dr. Emil Novak (Baltimore, Md.) ; Doctor Walters has apologized 
for discussing the studies of a neurologic surgeon, and surely a gynecologist 
should offer an even greater apology. And yet, many of the subjects dis- 
cussed by Doctor Davis are encountered in the daily work of the gynecologist. 
A good example is the rather vaguely defined group of cases comprised 
under the designation of hypopituitarism, of which the adiposogenital dys- 
trophy of Frdhlich is the most common type. The gynecologist encounters 
all sorts of variations of hypopituitarism. In the classic Frohlich type, the 
patient presents a characteristically disturbed obesity, she is amenorrheic. 
and the uterus is hypoplastic. But we also see patients with exactly the 
same sort of obesity, who menstruate normally and bear many children. 
On the other hand, in certain cases of hypopituitary amenorrhea there is 
no obesity. Finally, either with or without obesity or amenorrhea we may 
or may not see disturbances of water balance, characterized by such phe- 
nomena as menstrual or periodic edema. My observation has been that in 
the Frohlich cases the basal metabolic rate is within normal limits, though 
occasionally it may be slightly subnormal. 

Recent investigations have shown that the metabolic disturbances of the 
Frohlich syndrome have their source, not in the pituitary, but in the para- 
pituitary areas of the midbrain, probably in the hypothalamus. This was 
suggested by the observations of Cushing and Teel, many years ago, as to 
the effects of tumors located in this area. 

Doctor Davis spoke of substitution therapy for cases of this general type, 
but I am sure he appreciates the inadequacy of present-day substitution 
treatment for this indication. Thyroid is, of course, of value if there is an 
hypothyroidism, but this is not the usual rule. The pituitary hormones have 
not been isolated, we know nothing of their chemical structures, and we have 
no pituitary sex hormone preparations of established clinical effectiveness. 
In the case of the ovary, by contrast, the hormones have been isolated, we 
know their exact chemical composition, they can be prepared in crystalline 
form and we know much of their physiologic actions, so that they can be 
handled like the better understood drugs. 

All this, however, does not detract from the importance of Doctor Davis’ 
study, which represents a laudable effort to study a large group of pituitary 
cases from the standpoint of their physiologic and biologic connotations. 

Dr. Ambrose Storck (New Orleans, La.) : Doctor Davis’ reference to 
the influence of the pituitary on the thyroid brings to mind something we 
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have been doing for patients with hyperthyroidism who do not respond satis- 
factorily to the usual preoperative preparation. Because estrogenic hormones 
inhibit the production of thyrotropic pituitary hormone, diethystilbestrol or 
other estrogenic substances have been given to a small number of cases 
which could not be brought into good condition by means of rest, calcium, 
iodine, a high caloric diet and vitamins. The number of cases in which we 
have observed apparentl)’’ beneficial effects following this type of therapy 
is still very small, but the results so far have been at least encouraging. 

Dr. Loyal Davis (Chicago, closing) : I am very grateful for this dis- 
cussion. It was the inadequacy of substitution therapy in many people that 
led us to attempt to determine, if possible, which one of the glands might 
be at fault. We found in manj'- cases that substitution of thyroid helped 
immediately, and in other cases it did not. Theelin did more for one patient 
than any other type of therapy. It is the entire problem of substitution 
therapy that we are trying to investigate. 
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PERFORATED PEPTIC ULCER* 


R. Arnold Griswold, M.D., 

Louisville, Kv. 

AND 

Rudolph F. Antoncic, M.D. 

Cleveland, 0. 

FROM department OF SURGERY, UNIVERSITY OP LOUISVILLE SCHOOL OF MEDICINE, AND LOUISVILLE CITY HOSPITAL, 

LOUISVILLE, KY. 

This report is an analysis of iii consecutive cases of perforated peptic 
ulcer admitted to the Louisville City Hospital, from 1931 to 1940, with a 
description of our present treatment. The importance of the streptococcus 
in relation to mortality is stressed, and the local implantation of sulfanilamide 
is advocated. No comparison with statistics from elsewhere is attempted. 

These patients were all charity patients from the low income group. There 
were 107 males and four females; 82 white and 29 colored. Corrected for 
the larger number of white patients admitted to the hospital, there was a ratio 
of white to colored of 4:3. Using the conventional grouping of months for 
the seasons, there were 37 cases in the Spring, 28 in the Fall, 24 in Summer, 
and 22 in Winter. The ages ranged from 18 to 73 years, with a median 
of 37- 

There was no history of previous indigestion in 12 cases. In the others, 
ulcer symptoms had existed from three days to 30 years, with a median of 
four )^ears. Four patients had had ulcer symptoms two, three, ri and 12 
years before, and then were symptom-free until perforation. One patient 
had been operated upon elsewhere for a perforation three years before we 
saw him. Another was operated upon twice by us for perforation, with an 
interval of two years. Sixty-one patients had employed alkalies, frequent 
feedings or both for the relief of symptoms, and 18 had been exposed to active 
medical treatment at some time or other. Three patients were on an active 
Sippy regimen, with subjective relief, at the time of perforation. 

Definite increase of symptoms, three to 10 days before perforation, oc- 
curred in 68 per cent. Alcohol, particularly in the form of beer, seemed to 
be the precipitating factor in ii patients. Perforation occurred during sleep 
(five patients), at work, on an empty stomach, and after meals. Only 65 
per cent had vomited after perforation, and then usual!}'- only once or twice. 

The temperature on admission varied from 96,5° to 103° F., averaging 
98.8° ; 55 per cent having a slightly subnormal temperature. The pulse rate 
averaged 94, and respirations 26 per minute. The average admission blood 
pressure was 129/79, only three patients being in shock, as indicated by 
blood pressui'e. Two of these were moribund and died within two hours 

*Read before the Fiftj'-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December 10, ii, 12, 1940. 
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after admission. The small incidence of shock is emphasized, because of the 
general impression that shock is characteristic of perforated ulcer. The pres- 
ence of pallor, and cold, clammy skin has caused many examiners to write 
“patient in shock,” while recording a blood pressure of 120/80, with a pulse 
of 80. The fact that shock may, however, be imminent and easily precipi- 
tated, is shown b)'' three patients in this series who suflfered severe vascular 
collapse as the result of spinal anesthesia. Blood concentration studies would 
be of interest in this connection. 


UI7 
D I 

UI4 



Died 



Chart i, — T he relationship between age and mortality. 


Roentgenograms, in the erect position, showed subphrenic gas in 73 of 
the 97 patients so examined. Seventy-eight per cent had flat abdomens, with 
generalized rigidity. Eight patients had distention on admission, and all died 
of peritonitis. The remainder had spasticity in the upper epigastrium and 
often in the right lower quadrant. This latter finding led to seven preliminary 
diagnoses of acute appendicitis. 

Nine patients in this series were not operated upon for closure of a per- 
foration. Three of these with perforations of seven, seven, and six days’ 
duration, were moribund on admission and died within a few hours. One, 
admitted 31 hours postperforation, had sealed off his ulcer and recovered 
under conservative treatment. Two, with perforation of 10 and 12 days’ dura- 
tion, were admitted with subphrenic abscess, empyema and pneumonia. The}^ 
succumbed. Three refused operation. Two of these I'emained in the hos- 
pital five to seven days, sealed-off their ulcers spontaneously, and recovered. 
One left the hospital the day of admission and has not been traced. This is 
not, however, an argument for conserv^ative treatment One patient in the 
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operated group, whose ulcer apparently had sealed-off, on admission, was 
treated conservatively for several days. It perforated again, and he died fol- 
lowing closure. 

One hundred and two patients went to the operating room. The relationship 
of age to mortalit}’^ in this group is shown in Chart i, and of hours between 
perforation and operation, in Chart 2. These relationships are not unusual. 

Anesthesia . — Eighty-ei ght patients 
were operated upon under spinal anes- 
thesia. This has been discontinued in the 
later cases, because of two deaths on the 
table, and one shortly postoperative, due 
to vascular collapse. These patients were 
58, 61 and 69 years of age, and had been 
perforated three days, three days, and 
seven hours, respectively. Eight patients 
were given general anesthesia, and the last 
six have been operated upon under novo- 
cain subcostal block, or intercostal block, 
as suggested by Bartlett". 

Location of Ulcer . — The site of per- 
foration was recorded as being duodenal. 

56 times; gastric, 45 times; and jejunal, 
once. This distinction, however, is not 
exact. Anatomic landmarks, such as the 
pyloric vein, are often obscured, so that 
the differentiation between duodenal and 
gastric lesions is inaccurate and may be 
impossible. 

Incisions . — During the past few years, 
principall)'- in an attempt to decrease 
wound and pulmonary complications, we 
have changed from the right rectus to 
the transverse incision, first, the Single- 
ton,^ or Sanders,’’ muscle-retracting type ; 
then the muscle-cutting incision, advocated 
by Lynn** and, finally, one-half the Lynn incision (Fig. i). This is a short, 
high transverse or oblique skiji incision over the right rectus, which cuts all 
layers transversely. This small incision gives adequate exposure for suture of 
an ulcer and may easily be extended to care for any lesion in the upper 
abdomen if necessary. It allows painless respiration, encourages adequate 
pulmonary ventilation and heals well. 

Operations . — The different types of operation carried out, and their 
mortality rates, are shown in Table I. With three exceptions, these were 
all carried out by the resident staff of the Louisville City Hospital, under 
only moderately close supervision. 
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Chart 2 . — The relationship between hours 
from perforation to operation and mor- 
tality. 
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It is evident that simple closure carries a lower mortality than excision 
of the ulcer with transverse suture (pyloroplasty). Follow-up shows that 
this more radical procedure is no more likely to prevent recurrence of the 
ulcer than is simple suture. Of the 20 patients who survived excision and 



Fig I — Photograph showing the short transverse incision This par 
ticular illustration sho\NS an incision v\hich is a little more oblique than the 
one usuallj emplo>ed It divides all structures transverselj 


pyloroplasty, there have been five (25 per cent) known recurrences, with 
two subsequent resections. In the group of 60 simple closures, there have 
been ii (18.3 per cent) known recurrences. The one closure, with gastro- 


Table I 

OPERATIV E PROCEDURES EMPI OYED 


Operative Procedure 

Lived 

Died 

Total 

Simple closure 

Lembert or Cushing 40 1 

60 

12 

72 

Purse string 20 j 

Excision and pyloroplasty 

20 

6 

26 

Purse-string and enterostomy 

— 

I 

I 

Purse string and gastro enterostomy 

I 

— 

I 

Subtotal gastne resection 

I 

“ 

I 

Spinal death before closure 

— 

I 

I 

Totals 

82 

20 

102 
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enterostomy, was followed by gastrojejunal ulcer. The patient who under- 
went resection was free of symptoms after one year. This patient was in 
the hospital for resection, and perforation occurred on the ward early the 
morning of operation. 

It is felt that simple closure, with Lemhert or Cushing sutures, when 
necessary following the procedure described by Gatch,^ is the preferred opera- 
tion. Purse-string closure is more apt to encroach upon the lumen of the 
pylorus. One of the patients in this series, whose perforation was closed 
by chromic catgut purse-string sutures, had a stormy convalescence on ac- 
count of pyloric obstruction. He was readmitted to the hospital a year later 
on the Medical Service, and died of obstruction, without surgery. 

Drainage . — Intraperitoneal drainage was employed in only seven cases, 
twice in the upper abdomen, three times in the pelvis, and once in both. Such 
drainage was used, principally, in late cases (six, eight, i6, 20, 48, 84 and 
120 hours), and with decreasing frequency in recent years. Four of the 
seven drained cases ended fatall3^ Drainage of extraperitoneal tissues alone 
was employed in 14 cases. This has been discontinued, since the use of sul- 
fanilamide, as will be described later. 

Bacteriology . — Culture reports from the peritoneal fluid were available 
in 65 instances. No growth was reported 34 times. The streptococcus or 
streptococcal mixtures were reported 18 times; staphylococcus, seven times; 
colon bacilli and diphtheroids, twice each, bacillus aerogenes and pneumococcus, 
once each. There was some correlation between the hours postperforation 
and positive cultures, but this was not as marked as might be expected. Nega- 
tive cultures were reported in cases from one to 72 hours postperforation, 
with a median of five hours ; while the infected cases ranged from one to 
84 hours postperforation, with a median of eight hours. The influence of 
positive culture, particularly streptococcus, on mortality, was much more 
marked than can he explained by the slight increase in time. Of the 31 
cases with positive culture, there were nine fatalities. Eight of these were 
associated with streptococcus. Of the 34 patients with negative cultures, only 
three died. These three were operated upon 14, 19 and 72 hours after per- 
foration. Two of the three died of pulmonary complications and the third 
was one of the spinal anesthesia fatalities. 

The relation of bacteriology to mortality is shown in Table II. 


Table II 

RELATION OF BACTERIOLOGY TO MORTALITY 


Type of Infection Lived 

Streptococcus i o 

Staphylococcus 6 

B. Coli 2 

Diphtheroids 2 

B. Aerogcties i 

Pneumococcus i 

No growth 31 

No culture 29 


Totals 82 


795 


Died 

8 

I 

o 

o 

o 

0 

3 

8 

20 



GRISWOLD AND ANTONCIC 


Annals of Surgerr 
May, 1941 


Causes of Death . — The chief causes of death were as follows : 

Table III 
CAUSES or death 


Peritonitis lo 

Pneumonia 4 

Atelectasis and pneumonia 2 

Circulatory collapse (spinal) 3 

Streptococcus septicemia i 

Total 20 


Complications . — Two of the patients who died, lived a sufficient length of 
time to observe the progress of wound healing. In these 84 patients, wound 
results were as follows : 


Table IV 


WOUND RCSUITS IN 84 CASES 


Primary healing 

55 

Wound infection (one hernia) 

28 

Wound disruption 

I 

Total 

84 


Nonfatal complications, aside from peritonitis and wound infection, were; 
Pneumonia, two ; delirium tremens, two ; massive atelectasis, one ; parotitis, 
one; postoperative jiyloric obstruction, one. 

The Use of Sulfanilamide . — As soon as this survey was well under way, 
the close relationship between the streptococcus and mortality was evident. 
Accordingly, the local use of sulfanilamide in this, as well as in other con- 
taminated abdominal conditions, seemed advisable. This drug has been ad- 
vocated by Jensen,- and others,'^ in contaminated wounds of the extremities. 
For the last several months, we have used it in the abdomen whenever con- 
tamination was present, including such conditions as perforated peptic ulcer, 
perforated appendicitis, gunshot wounds of the abdomen, or on other occasions 
when the lumen of the gastro-intestinal tract was opened. The amounts 
used have been 5 to 10 Gm. of sulfanilamide crystals in and around the 
lesion in the peritoneal cavity, and 2 to 5 Gm. in the abdominal wall. The 
results in the last 12 cases of perforated ulcer and in other abdominal lesions 
have been encouraging. In the 12 perforated ulcers, in which sulfanilamide 
was used locally, there was one death. This patient had been perforated three 
days, and collapsed following spinal anesthesia. There were two mild wound 
infections. Sulfanilamide by other routes was not administered in these 
cases, as we wished to study the absorption of the drug from the peritoneal 
cavity. This absorption is quite rapid. Estimations of blood concentration 
usually show a peak of 6 mg. or more per 100 cc. of blood, in about four 
hours, with gradual disappearance from the blood stream within 24 to 48 
hours. One patient, not included in this series, who had 10 Gm. implanted 
in the pelvis and five Gm. in the abdominal wall, reached a concentration of 
22.4 five hours after implantation. Peak concentrations of 10 mg. or more 
are not unusual. A typical blood curve is shown in Table V. 
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Table V 

TYPICAL CURVE OF SULFANILAMIDE BLOOD CONCENTRATIONS 

Patient C. Q., No. 15430—7/8/40 


1:20 .A.M 5 Gm. implanted 

5:30 A.M Free, 6.20 Total. 7.42 

9:00 A.M ” 5.29 " 6.44 

12:00 Noon ” 4.44 ” 6.20 

3:00 P.M ” 3.45 ” 6.20 

6:00 P.M ” 2.30 ” 5.29 

9:00 P.M ” 2.00 ■’ 3.26 


The high blood concentrations obtained would suggest systemic as well 
as local effect from the drug, although it seems likely that the saturated 
solution in the peritoneal cavity in direct contact with the bacteria is most 
effective. Maintaining the high blood concentration by other routes is, of 
course, advisable. 

Present Procedure . — Our present treatment has been evolved gradually 
from our own experience and a study of the literature. It is as follows : 

(1) A short transverse incision under novocain block anesthesia, sup- 
plemented when necessary by a small amount of cyclopropane. 

(2) Thorough removal of intraperitoneal fluid, including that in the 
pelvis, by suction rather than sponges. 

(3) Simple closure of the ulcer with two layers of interrupted silk sutures 
from the proximal to the distal side of the ulcer, so as not to encroach upon 
the lumen of the pylorus. This suture line is reenforced by catching omentum 
in the outer layer of sutures. The procedure advocated by Gatch^ is utilized 
when necessary. 

(4) Five to 10 Gm. of sulfanilamide crystals are sprinkled about the 
lesion and 3 to 5 Gm. are implanted in the abdominal wall. 

(5) No intraperitoneal drains are used. 

(6) The abdominal wail is closed in layers with silk, without drainage, 
and a nonconstricting dressing applied. 

(7) A Levine tube is passed into the stomach just before or after opera- 
tion — to remain 24 to 48 hours. If ileus from peritonitis supervenes, the 
use of the tube is continued. 

(8) If the peritoneal culture .shows streptococcus, sulfanilamide is pushed 
by any available route. 

(9) Pulmonary complications are combated by such measures as frequent 
turning of the patient, carbon dioxide inhalations, and bronchoscopic aspira- 
tion, if atelectasis occurs. 

(10) Salt and fluid balance are carefully controlled. 

(11) Transfusions of blood or plasma are administered freely when 
indicated. 

SUMMARY 

(i) Analysis of iii cases of perforated peptic ulcer shows that, aside 
from the age of the patient and delay in operation, the most important factor 
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in mortality is the presence of the streptococcus in the peritoneal cavity. Next 
in importance are pulmonary complications. 

(2) The use of sulfanilamide localty and systemically is advocated. 

(3) Our present method of treatment is described. 
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Discussion. — Dr. Ambrose Storck (New Orleans, La.) : A study of 
perforating peptic ulcers has just been completed at Tulane by Doctors 
Ochsner and DeBakey. Some of the findings, based on approximately 23,000 
cases which have been previously reported by various authors, as well as 
on case records at the Charity Hospital in New Orleans, were graphically 
shown in lantern slides. The incidence of perforation in peptic ulcer in 
the cases collected from the literature was 13.2 per cent, whereas in the 
Charity Hospital cases it was 8.09 per cent. Charity Hospital records reveal 
an increase, in recent years, in the percentage of perforation of peptic ulcers. 
Whereas perforating duodenal ulcer occurs most frequently in the age-group 
between 20 and 40 years, the peak incidence of perforation of gastric ulcer 
is in individuals about 50 years of age. In 11,305 cases in which the location 
of the perforation was accurately recorded, 51.2 per cent were duodenal, 
38.9 per cent were gastric, and 9.8 per cent were “pyloric.” 

There was a constant, direct relationship between tbe death rate and 
the age of the patients, and the mortality increased progressive!)' in relation 
to the number of hours elapsing between the time of perforation and the 
time of operation. Although the mortality was highest in the group of cases 
in which local anesthesia was employed, it must be kept in mind that this 
type of anesthesia was probably frequently employed in cases of long duration 
or in poor risk patients. The relatively low mortality in the cases in which 
spinal anesthesia was administered suggests that this type of anesthesia is 
preferable to general anesthesia. The mortality incidence following various 
operations was as follows : Simple closure, 25.9 per cent ; closure plus gastro- 
enterostomy, 20.4 per cent; excision plus closure or pyloroplasty, 15.9 per 
cent; and gastrectomy, 13.5 per cent. The relatively high mortality follow- 
ing simple closure was no doubt due to tbe employment of this procedure 
in the majority of patients who were in poor condition. On the other hand, 
the very low mortality following gastrectomy reflects the skill and experience 
of the relatively few surgeons who employed this method. Excision of the 
ulcer plus closure of pyloroplasty, while not an operation of great magnitude, 
is effective not only as a means of meeting the problem of perforation, but 
the follow-up results following this type of procedure are very satisfactory. 
The relatively poor follow-up results following simple closure might be 
reduced if more of the patients in which this procedure is employed were 
properly instructed in regard to proper postoperative regimen. In 942 cases 
in which the cause of death was definitely stated, peritonitis was found in 
57.1 per cent; pulmonary lesions were present in 20.7 per cent; and other 
causes were reported in 22.1 per cent. 
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Dr. R. L. Rhodes (Augusta, Ga.) : There is not much to add to Doctor 

Griswold’s paper, but I wish to report a most unusual case with several par- 

ticularly interesting features : 

Case Report. — A young man, age 17, who had been milk-fed all his life ; the ex- 
clusion of practically all vegetables ; multiple perforations ; exception to the old dictum 
that a peritoneum once insulted is difficult to insult again ; and the extraordinarily 
prolonged effects of eucupin as a local anesthetic. 

The first perforation occurred at 1:30 a.m., May 28, 1936. I saw him at 4:30 a.m., 
and sent him at once to the hospital, where a roentgenogram did not show a gas or air 
bubble beneath the diaphragm. He was operated upon at 7:30 a.m., and a perforation 
on the anterior border of the duodenum, one inch from the pylorus, was easily closed 
with mattress sutures of catgut. Convalescence was uneventful, and he left the hospital 
on the eighteenth day. 

On October 30, 1936, at noon, while on his way home to lunch he was seized with 

an acute, prostrating pain in his epigastrium, which eased off after reaching home and 

lying down. At 3 p.m. it recurred and continued until his physician arrived and gave 
him morphine for relief. I saw him a little later, at which time he told us of a similar 
attack two weeks previously which, however, remained eased after he lay down for an 
hour or two. He was sent to the hospital where a roentgenogram, again, failed to show 
gas or an air bubble beneath the diaphragm. 

Operation, at 7 p.m., revealed a diffuse peritonitis and an actively leaking perfora- 
tion in the duodenum, two inches from the pylorus, one inch beyond the scar of the 
former perforation. About one inch further, the duodenum was adherent to the under 
surface of the liver and snugly covered with omentum. The perforation was closed as 
in the former instance. The adherent omentum was then freed from the liver and the 
duodenum carefully separated, when we opened into an abscess of about two drams of 
pus, and revealed a perforation' one-quarter inch in diameter in the duodenum, which 
was closed. This perforation probably accounted for the acute pain two weeks previ- 
ously, but sealed itself against the under surface of the liver. Two cigarette drains were 
introduced, and brought out through a stab wound in the flank. The incision was closed 
in layers with chromic catgut and several through-and-through silver wire tension 
sutures were inserted. 

His convalescence was most stormy — through the gamut of a diffuse peritonitis; 
the wound laid wide open ; the silver wires cutting out ; and resulting evisceration. 
This was controlled by a rubber sheet dam with rolls of gauze packed in the gutter and 
snugly strapped with adhesive. After three weeks he began to improve and was allowed 
to go home four weeks later, where he remained in bed until the wound was completely 
healed, four months after operation. Most of the right rectus muscle and fascia had 
sloughed away and he had a large hernia, three inches wide and the full length of the 
incision. For this he was given an elastic girdle which he wore for about a year, not 
only to help hold the hernia but to prevent or lessen further retraction of muscles of 
the right side of the abdominal wall. 

On March 26, 1938, the third operation, closure of the hernia, was performed under 
local anesthesia field block and infiltration, using eucupin procaine solution. This 
operation, as you know, was necessarily quite tedious and slow, required about five 
hours and is why local anesthesia was selected, as well as to avoid all involuntary 
muscular effort such as coughing, etc. The edges were freed and approximated where 
possible and flaps of left rectus fascia where necessary, and dozens of silk sutures were 
used, until closure was satisfactory. Examined last week, he was found to be in 
excellent physical condition, without any evidence of hernia. I was particular!}' im- 
pressed by the prolonged effect of the eucupin and commend it to your consideration. 

Dr. a. O. Singleton (Galveston, Tex.) : There are many phases of this 
question which one may discuss. I would like to call attention to perforating 
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gasti'ic and duodenal ulcers in the newborn. They are quite common, and 
apparently not very frequently diagnosed and operated upon. About two 
years ago we operated upon an infant three days old, with a perforated gastric 
ulcer. About three months ago we operated upon one 14 hours old. Both 
babies died of peritonitis. The literature reports many having been found 
at autopsy. Lee reported one stomach ulcer perforated in ntero. Many ulcers 
have been found at autopsy which have not been perforated. 

The cause of these perforations is very interesting to speculate upon : 
The first symptom noted is distention. More positive diagnosis can be 
made if roentgenograms reveal free gas in the peritoneal cavity. We were 
hopeful we would find one upon whom operation could be performed without 
delay, as we felt the delay was the cause of death of the first one. So we 
operated upon the second case early, but it also died from peritonitis. Whether 
chemotherapy would have helped we do not know, but if we have another 
we will use sulfonamide, as suggested by Doctor Griswold. 

Dr. J. M. T. Finney, Jr. (Baltimore, Md.) ; We hear, from time to 
time, about familial tendencies in various conditions, and I would like to put 
on record three cases, brothers, upon whom I have operated for perforated 
ulcer, at one time or another. Two of these had perforations without any 
obtainable previous history of ulcer; the third had had stomach trouble for 
many years. In all three, the perforations occurred between the ages of 70 
and 72, and in no instance was malignancy found. I am glad to say they all 
survived. That is the only instance of perforated ulcer in three members of 
the same family that I know of. 

I would like to call attention to an article published some years ago in 
Surgery, Gynecology and Obstetrics b)' a member of this Association, Doctor 
Robert T. Miller, Jr., in which he advocated cutting the round ligament of 
the liver under the umbilicus, but leaving it attached to the edge of the 
liver, and using the cut end as a plug in the hole, where induration makes 
a stitch almost impossible, and the surrounding tissue is difficult to use. The 
round ligament has fibrous tissue in its structure and makes an excellent 
plug where one has difficulty closing the perforation by simple suturing. I 
have employed this technic on numerous occasions, with great satisfaction. 

Dr. Joseph M. Donald (Birmingham, Ala.) : Treatment of perforated 
duodenal ulcer by excision of the ulcer followed by a Judd pyloroplasty has 
lieen employed in approximately 40 per cent of such cases admitted to the 
Hillman Hospital during the last seven years. This procedure is reserved for 
those patients in whom the perforation is of less than eight hours’ duration, 
and in which the duodenum is easily accessible. Our mortality rate following 
this type of treatment has lieen less than that following simple closure. 
This, of course, is due to the better-risk patient. However, we have found 
it possible to obtain a much better closure of the duodenum following ex- 
cision of the ulcer than is the case following simple closure, when the sutures 
so frequently cut through the friable tissue around the perforation. The fact 
that many of the surgeons on the staff of the Hillman Hospital prefer excision 
and pyloroplasty to simple closure in selected cases, speaks well for the 
procedure. 

Regardless of the type of operation, recurrence will occur in a small per- 
centage of cases. In one patient, in whom the ulcer was excised and pyloro- 
]5lasty performed, a second perforation occurred in the same portion of the 
duodenum, three years later. 

I was particularly interested in Doctor Griswold’s remarks relative to 
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tlie absence of sliock in instances of perforated duodenal ulcer. I have seen 
only one case in -which shock was jiresent in the early stage of ^perforation. 
This patient was seen with Dr. H. E. Simon. He was an elderly male, 
and was in extreme shock from the very onset of pain. His condition did 
not permit exploration and death occurred within 24 hours. Autopsy re- 
vealed two large, perforated duodenal ulcers, which had apparently perforated 
simultaneously. Ordinarily shock is present only in the late cases associated 
with generalized peritonitis. 

Finally, I would like to reemphasize the importance of the transverse 
abdominal incision in cases of perforated duodenal ulcer, as recommended 
by Doctor Griswold. In a recent study of wound disruptions, I was sur- 
prised to find that of 32 such cases, six (approximately 20 per cent) followed 
right rectus incisions for perforated duodenal ulcer. 

Dr. R. Arnold Griswold (Louisville, Ky., closing) : I have very little 
to add except a note about the difficulties of simple suture in cases with a 
large area of indurated, friable tissue surrounding the ulcer. Sutures tear 
out of this tissue very easily. In these cases we have employed the technic 
which Gatch reported before this Association in 1936, in which the anterior 
wall of the stomach is sutured to the anterior wall of the duodenum, thus 
closing over the ulcer without introducing sutures through the friable tissue. 
Since we have been employing this simple method we have not seen a case 
which could not he closed without resorting to excision and pyloroplasty 
or other more radical procedures. 


SOI 



RESECTION OF THE DUODENUM FOR TUMOR OF THE 
AMPULLA OF VATER=*^ 

J. Shelton Hoksley, M.D. 

Richmond, Va. 

FROM THE SURGICAL DEPARTMENT OF ST ELI/ABETH’s HOSPITAL, RICHMOND, A A 

Cancer of the head of the pancreas or cancer of the ampulla of Vater or 
duodenum, invading the head of the pancreas, was considered a necessarily 
fatal condition until about 22 years ago, when Coffey^ first devised an op- 
eration for resection of the head of the pancreas and the duodenum. It was, 



Fig I — The Coflfey method of resection of the duodenum and head of the pancreas 
A receptacle is made for the stump of the pancreas out of a loop of jejunum The 
common duct is obliquely inserted lower down. 


for a time, thought that resection of the duodenum must be fatal because of 
the loss of some vital secretions, Coffey disproved this in his experiments 
on dogs. I do not know of any patient that Coffey operated upon, though 
his experimental work on the lower animals and that upon the cadaver was 
extensive. He provided in the jejunum a receptacle for the stump of the 
pancreas after the duodenum and the head of the pancreas had been excised. 
He transplanted the common bile duct obliquely into the jejunum lower 
down (Fig. l). 

In 1922, Frank C. Mann and Kyoichi Kawamura- published a paper on 
an experimental study of duodenectomy. They developed a technic for ex- 
cision of the duodenum and transplantation of the common duct and the pan- 
creatic duct. Most of the work was done upon dogs, in one stage. They 

* Read before the Fifty-third Annual Session of the Southern Surgical Association, 
Hot Springs, Va., December 12, 1940. 
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reported that no noticeable change followed duodenectomy except that in two 
of ten dogs a typical peptic ulcer developed on the jejunal side of the gastro- 
jejunal anastomosis. Apparently, excision of Brunner’s glands had no per- 
ceptible effect. 

Dragstedt, Clark and Venneulen^ have developed an extract from the 
pancreas which they named “lipocaic.” This extract when fed to dogs which 
have developed fatty liver after excision of the pancreas restores the histology 
and the function of the liver to practically normal. Apparently feeding fresh 
pancreas does the same. They seem to have demonstrated that it is this 





Fig. 2 . — Original technic of operation by Whipple. Parsons and Mullins, In the 
first stage the gallbladder is united to the stomach; the common duct is doubly ligated 
and divided; and a posterior gastro-enterostomy performed. In the second stage the 
duodenum and the head of the pancreas are excised; and the pancreatic duct is ligated. 
Then both stumps of the duodenum are closed; and the stump of the pancreas is sutured. 



Fig. 3. — Whipple’s modification of the operation shown in Figure 2, in which the gall- 
bladder is united to the jejunum instead of to the stomach. 


extract and not choHn or lecithin that is responsible for this reaction. They 
believe that the absence of pancreatic juice from the intestine is relatively un- 
important, and leads only to partial impairment of dige.stion or absorption, 
whereas the absence of the internal secretion lipocaic or insulin is incompatible 
with life. The ligation of the pancreatic duct does not appear to affect the 
internal secretions of the pancreas, lipocaic and insulin. 

The physiologists have shown that the external secretion of the pancreas 
is not essential to life, and based upon this fact the surgical technic for excision 
of the duodenum and the head of the pancreas is appreciably simpler. 

Whipple, Parsons and Mullins'* were pioneers in advocating operation 
founded on this principle. Their original operation was undertaken in two 
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stages : The gallbladder was first anastomosed to the stomach, a gastro-enter- 
ostomy was performed, and then, at a later stage, the duodenum and the 
head of the pancreas were excised and the pancreatic duct was ligated (Fig. 



Fig 4 . — The final modification that Whipple ha^ made is to unite 
the common duct, instead of the gallbladder, to the jejunum. 



Fig. 5 . — Brunschwig’s operation is much like the second modification of Whipple, ex- 
cept that the j’ejunum is brought through the mesentery of the transverse colon. 


2). Whipple modified this by uniting the gallbladder to the jejunum instead 
of to the stomach. He divided the jejunum about lO to 12 cm. below its 
origin; transplanted the proximal end into the side of the jejunum farther 
down ; and then united the gallbladder to the lower stump (Fig. 3). He later 
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found that there might be a troublesome leak in the ligated stump of the com- 
mon duct, so he abandoned this procedure, and he now unites the end of the 
common duct to the jejunum^'’’ ® (Fig. 4). Whipple believes that patients in 
whom the pancreatic duct is ligated do not suffer materially from suppression 
of the pancreatic juice or from fatty degeneration of the liver. 

Brunschwig' has advocated a technic for excision of the duodenum and 
head of the pancreas in which a loop of jejunum is brought up through the 
transverse mesocolon and united to the gallbladder (Fig. 5). 

Baggenstoss® reports that papillomata of the ampulla of Vater are appar- 
ently more frequent than is generally recognized. They often create no symp- 
toms, but because of the peculiarities of the structure of the large papillomata 
of the ampulla of Vater they, probably are in close relationship with carcinoma. 

Case Report. — No. B-8421 : D. C., white, male, age 60, had a history of intense 
jaundice for about seven weeks. He had, apparently, been in good health until Febru- 
ary 20, 1940, when he noticed that his urine was highly colored. On March ii, 1940, 
he went to his physician, who gave him medical treatment. He gradually became more 
deeply jaundiced. His urine was highly colored and concentrated, and he had a gener- 
alized pruritus. The stools were clay-colored. He had two attacks of severe, non- 
radiating pain in the upper abdomen. They were relieved by hypodermics. The patient 
stated that he had had a similar attack about 15 years ago, which cleared up under 
medical treatment. 

Physical Examination . — The patient was deeply jaundiced, with an icterus index 
of 180. There were numerous areas of superficial abrasions from scratching. The 
abdomen was distended. The patient was rather stout. It seemed probable that there 
was a stone in the common duct, though cancer of the head of the pancreas could not 
be excluded. The liver was palpable on deep inspiration. There was moderate pain over 
the region of the gallbladder. The pulse rate was 72, and the blood pressure was 110/40. 
He was kept in the hospital three days, and given preliminary treatment, including 
vitamin K and bile salts. 

Operation . — April 16, 1940: The gallbladder was dilated and adherent. The 
adhesions were separated. The gallbladder was opened and found to contain a quantity 
of thick fluid that appeared to be chiefly mucus. It was explored with the finger. There 
were no stones, and no stones could be palpated in the common duct. The duodenum 
was contracted and contained a small mass about the region of the ampulla of Vater. 
The head of the pancreas was slightly infiltrated, but, on the whole, the growth seemed 
to be easily resectable. It was decided to remove a segment of duodenum with the 
attached portion of the pancreas. The duodenum was mobilized, and occluded with a 
rubber band well below the growth. It was divided a short distance below the growth 
and a protuberance was seen apparently originating from the ampulla of Vater. It was 
fairly well fixed, and there was infiltration into the pancreas beneath this. The duodenum 
was also divided with the cautery a short distance below the pyloric sphincter, and this 
isolated segment of the duodenum including the tumor, and with a portion of the 
attached pancreas, was removed with the cautery. The tissues were quite vascular, 
but the bleeding was easily controlled. The end of the common duct was greatly 
dilated, permitting the entrance of the finger. It poured out "white bile,” without a tinge 
of color. The pancreatic duct came out of the stump of the pancreas a short distance 
from the common bile duct and was not dilated. 

It seemed possible to make an end-to-end union of the lower stump of the duodenum, 
which was rather small, with the greatly dilated common duct. The posterior margin 
of the lower stump of the duodenum was sutured to the posterior margin of the dilated 
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common duct with interrupted sutures of fine silk (Fig. 6), which were also placed 
anteriorly. These sutures puckered the duodenum considerably. Anteriorly, and on 
the side, additional sutures of silk were inserted. Over these sutures interrupted sutures 
of fine chromic catgut brought over the duodenum so the entire stump of the pancreas 
was covered. The ends were left long. In this way there was a union of the puckered 
lower end of the duodenum to the large common duct and the pancreas. No effort 
was made to secure the pancreatic duct separately. It was apparently not enlarged. 
By the outer row of sutures, the duodenum was attached to the margin of the stump 
of the pancreas so that the duct of the pancreas would probably drain into the loose 



anastomosis of the common duct and the duodenum. Thus, there were anteriorly three 
layers of sutures — two of interrupted sutures of silk, and the outer row of interrupted 
sutures of fine chromic catgut. All of the raw surface of the stump of the pancreas 
was covered. (Fig. 7.) The ends of the outer row of sutures, which were of fine 
chromic catgut, were threaded in a needle and passed through a tag of omentum so that 
the union was well reenforced. 

The upper end of the duodenum was folded in and sutured, and a posterior gastro- 
enterostomy was performed. As the gallbladder had already been opened, a drainage 
tube was placed in it. A stab wound was made in the right flank, and a rubber tube 
and a cigarette drain were placed down to the region of the foramen of Winslow. 

Postoperative Course . — The patient stood the operation remarkably well, and left 
the table with a pulse of 88. For the first 36 hours his convalescence appeared to 
be entirely satisfactory. On the afternoon of the day after the operation his temperature 
was 99° F., pulse 94. The secretion of urine, however, was failing. On the fourth day 
he passed only 15 cc. of urine. He died on the fifth day after operation, his temperature 
reaching 103.5° F., pulse 160, just before death. 

Necropsy . — The healing around the site of the anastomosis was in good condition. 
There was intense jaundice. About 300 or 400 cc. of bile-tinged fluid was found in the 
peritoneal cavity. There was no evidence of peritonitis or leakage of the sutures at 
any point. There were some partly organized blood clots in the head of the pancreas, 
and slight evidence of necrosis where the cautery had been used, but there was no 
infection in this region. The kidneys were slightly enlarged and deeply stained with 
bile, and their surfaces indicated nephritis. The liver was enlarged. The lower lobe 
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of the right lung was compressed, and the lower lobe of the left lung was almost solid, 
from what seemed to be hypostatic pneumonia The patient apparently died of uremia. 

Pathologic Examination. — Gross: The specimen consisted of the segment of 
the duodenum, which measured 4.5 cm. in length. Attached to it is a portion of the 
pancreas. From the region of the ampulla a protuberance, 1.5 cm. in length and i cm. 



Fig. 7 . — The anterior sutures between the duodenum and the end of the 
common duct have been inserted. Another row of silk sutures is placed around 
this, and the final row of sutures of fine chromic catgut is being inserted 
so as to fold over the duodenum and cover the stump of the pancreas. Finally, 
the ends of this outer row of fine chromic catgut sutures are threaded in a 
needle and passed through omentum. 

in breadth, presents. On the posterior surface is the greatly dilated end of the common 
duct, about 1.5 cm. in diameter. Near it is the pancreatic duct, which does not seem to 
be enlarged. The pancreatic tissue adherent to the specimen measures 3. 5x3x3 cm. 
(Figs. 8 and 9). 

Microscopic . — The tumor showed an adenomatous structure with some hyper- 
plasia of the epithelial cells in certain areas but apparently no malignancy (Figs. 10 and 
II ). The adherent pancreatic tissue was rather hard and appeared to be infiltrated. 
The pancreatic tissue showed a tendency to hyperplasia but no malignancy. The tumor 
produced complete obstruction in the ampulla, and probably from pressure and the 
local hyperemia caused inflammatory reaction and hyperplasia in the adjacent portion 
of the pancreas. 

The case is of interest as presenting a somewhat unusual condition. It 
may be that operation should have been undertaken in two stages, but the 
facts that the growth, which was thought to be cancer, was not extensive and 
seemed to be readily resectable ; that there were around the gallbladder many 
adhesions which doubtless would have recurred at the second stage of the 
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operation ; and that the patient seemed to be in excellent general condition, 
appeared to indicate a one-stage procedure. The presence of “white bile" 
showed, of course, that the hepatic function was at a ver}^ low ebb. 

Fi(. 8 Fig 9 




Fig. 10. Fig. ii. 


Fig. 8 — Drawing of the specimen shows attached pancreas, the greatly dilated bile duct, and, 
adjacent to it, the pancreatic duct. At the end of the segment of duodenum is a protruding tumor. 

Fig. 9 — Drawing showing tumor after the duodenum has been opened. It was fiim, and fully 
occluded the ampulla. 

Fig 10. — Photomicrograph of the tumor shows an adenoma, or fibro-adenonia. in which there is 
some hyperplasia of the epithelial cells but no malignancy. (Xioo) 

Fig. II — The central portion of the preceding figuie, with hyperplasia of the celK of one of vhc 
acini, though it is not malignant (X2S0) 


The operation, as advised by Whipple, and others, for excision of the 
head of the pancreas and the duodenum for cancer of the pancreas or cancer 
of the duodenum that infiltrates the pancreas, is made possible by the physi- 
ologic finding that the presence of pancreatic juice in the gastro-intestinal 
tract is not essential to life, but that the internal secretions of insulin and of 
lipocaic are essential to life. These internal secretions appear not to be af- 
fected suppression of the external secretion. It would seem, however, that 
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if the external secretion of the pancreas can be preserved without too com- 
plicated a technic, this should be done. The operation in the case reported 
above does not lend itself to extensive resections in which much of the pan- 
creas must be removed. In such instances the most recent modification of 
Whipple’s operation in which the end of the common duct is united to the 
jejunum after ligating the pancreatic duct would appear to be the best pro- 
cedure. 
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SECONDARY OPERATIONS ON THE BILIARY SYSTEM* 

Harold L. Foss, M.D., and John C. Lillie, M.D. 

DAmaLLE, Pa. 

FROM THE SURGICAL SERVICE OF THE GEISIXGER MEMORIAL HOSPITAL, DANVILLE, PA. 

With the exception of appendicitis, probably no abdominal disease re- 
quires the surgeon’s attention more frequently than does cholecystitis and 
the various processes involving the bile ducts, pancreas and liver so frequently 
associated with it. In Central Pennsylvania in the general hospital with 
which we are associated, drawing its patients from a large and representative 
American population, and with all types of surgical and medical conditions 
being seen, the incidence of cholecystitis admissions is 2.8 per cent, while the 
disease constitutes 9.1 per cent of all the admissions to the Surgical Service. 

One is impressed by the high incidence of cholecystic disease among our 
American population. It seems especially marked among our rural American 
housewives. Surely, it is one of the commonest conditions with which we 
are confronted, yet much light must be thrown upon the question of liver 
ph3''siology, on the chemistry of cholesterol metabolism, and on the role played 
by infection before its etiolog}^ can be fully understood. The sedentary, un- 
hygienic lives of its victims, characterized so commonly by overeating and 
obesity, no doubt are important contributing factors. 

Treatment of patients suffering from diseases of the biliary tract is, 
therefore, one of the chief tasks of the surgeon, one which, as our knowledge 
of the physiolog}' of the liver and gallbladder advances, as it has so notably 
during the past few years, becomes continually more engrossing. While the 
first cholecystostomy was performed, in 1S78, by Sims, and the first cholecys- 
tectomy, in 1882, b}^ Langenbeck, it has only been during the past 25 years 
that the most significant facts regarding cholecystitis have been acquired. 
The men of this group of my age, or thereabouts, have witnessed and even 
taken an active part in nearly all the important developments of our knowl- 
edge of diseases of the biliai'y system. It is of historic interest, that some 
of the most important contributions to this subject have been made at the 
meetings of this Association. 

As William Mayo’s assistant, the senior author recalls tlie storm created by 
tbe cholec3fStectom3'^-cholecystostomy question, then so vehemently debated, and 
have listened to man3'’ of the other controversies which, from time to time, 
have enlivened our medical meetings, down to the more recent one dealing 
with the problem of when to operate once confronted with the patient suffer- 
ing from acute cholecystitis. 

It is the accepted practice to perform, when stones are found, a cholecys- 
tectom3'-, and even to carr3'^ out this pi'ocedure when no calculi are present, 

* Read before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December 10, ii, 12, 1940. 
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providing the gallbladder is clearly diseased. Also, it is considered as an 
imperative procedure to open and explore, and usually drain, the common 
duct if it is enlarged, or stones are felt within it, or the clinical histoi'y and 
laboratory information suggest the presence of calculi. Thus, surgical treat- 
ment of these lesions has become fairly standardized, and the pooling of 
conclusions, resulting from large clinical experiences by men of sound judg- 
ment, has contributed in reducing mortalities probably to an irreducible 
minimum and in achieving results as good as, possibly, they ever can be. 
Yet, one should not be too prophetic, for such a statement a few years hence 
may sound as shortsighted as does that of Lawson Tait who, 62 years ago, in 
reference to Marion Sims’ original paper remarked, “The entire possibilities 
of treatment of gallstones and distended gallbladder are exhausted by Sims’ 
paper” (quoted by Brooks and Wyatt*). 

In this study, we have been particularly interested in the mechanism ac- 
counting for a continuation of symptoms once a patient has been operated upon, 
but who is obliged to return for a second or even third time because of symp- 
toms similar to those for the relief of which the first operation was performed. 
At the same time we have been particularly desirous of discovering what pos- 
sible errors of judgment or of surgical technic, especially when the first opera- 
tion was performed by ourselves, might have accounted for the return of 
trouble, with the hope that they may in the future be avoided. 

The gallbladder patients whose records form the basis of this investiga- 
tion were all treated on the senior author’s service, and were operated upon by 
him or by his assistant. Among the 2,485 patients in this series, there were 140 
upon whom we were oljliged to reoperate. Sixty-eight and five-tenths per cent 
of the patients had their first operation elsewhere, the remainder, 31. 5 per 
cent, had previously been operated upon by us. One hundred and nineteen, 
or 85 per cent were females, and 21, or 15 per cent, were males. The average 
age at the time of the primary operation was 40, at the secondary one, 48. 
While all presented intei'esting and variable problems, yet it was the patient 
upon whom we had previously operated whom we studied most critically and 
whose pathologic states we, naturally, examined at the second operation with 
especial diligence and solicitude. 

STATISTICAL STUDY 

Of the 140 patients, a previously drained gallbladder was found in 74.2 
per cent. Of these patients, 20.1 per cent had been previously operated upon 
by us and 79.9 per cent elsewhere. Of the gallbladders removed at the 
second operation, 58 per cent contained stones, either overlooked at the first 
operation or having subsequently reformed, while 41 per cent contained none. 
Seven were suflfering from an acute empyema at the time of the second ad- 
mission. Ninety-five patients had secondary operations following a primary 
cholecystostomy. At the operation, the gallbladder was removed in all but 
II, the common duct being explored in 27 per cent. When the gallbladder 
was permitted to remain at the secondary operation it was only because it had 
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liecome atrophied and apparentl)' innocuous. Of the entire series of 140 
patients operated upon secondarily, 47 (34 per cent) required a choledochos- 
toiny, the drain, a T-tube, being permitted to remain in place on the average 
of 16 days. 

Jaundice following a primary cholecystostoiity was present with 49 patients, 
or 53 per cent of the cholecystostomy group of 95 patients. Of the 95, 24 
had dilated common ducts with stones present, but in ten, although the duct 
was obviously enlarged, no calculi were found. In eight, although jaundice 
was present, the common duct appeared normal and contained no stones. 
Seven had an acute empyema — ^four with stones in the cystic duct. 

Of 33 patients previously having had a cholecystectomy, 42 per cent had 
been operated upon elsewhere, and 58 per cent by myself. 

Of the 33 patients upon whom a cholecystectomy had been performed, 
stones were found in the common duct in ii, or one-third of the total, while 
in 22, none were found. A postoperative stricture was found in six. 

Fifteen patients were admitted because of chronic postoperative biliary 
fistulae, the sinuses having been in existence for from one month to seven 
years, the average duration having been 16 months. Eight of these required 
a cholecystectomy to correct the difficulty, while three, in addition, required 
drainage of the common duct. The remainder were cured by excision of the 
sinus with various plastic operations upon the common duct. 

Of the 33 patients who had had a simple cholecystectomy and who still 
presented symptoms, 66.6 per cent required a choledochostomy, the remainder 
needing, in addition, various plastic operations upon the common duct, and 
one, a choledochogastrostomy. 

Fourteen patients, or 10 per cent of all those having secondary opera- 
tions, had marked evidences of chronic pancreatitis, as revealed by enlarge- 
ment and induration of the pancreas, especially in the region of the common 
duct. Upon eight of these patients, a cholecystostomy had previousl}" been 
performed, and on six, a cholecystectomy. 

Among the entire group there was one case of carcinoma of the pancreas, 
one of the bile ducts, and one of the gallbladder. 

Stricture of the common duct was discovered in six patients. One of 
these had been operated upon by us, the other five elsewhere. All had 
cholecystectomies at the first operation, on the average of 31 months prior 
to the second celiotomy. 

Eleven patients had been operated upon twice before and one, three 
times, the latter having had the gallbladder opened and drained three times 
prior to her coming to us, at which time a cholecystectomy was carried out. 
In practically every in.stance, when patients had been operated upon two or 
more times, the final operation consisted of a cholecystectomy for the removal 
of a previously drained gallbladder. In 51 per cent of this group, the common 
duct was also explored and drained. 

The average hospital postoperative days for the entire series was 21. The 
hospital mortality for the group was 8.6 per cent. Deducting seven patients 
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who were found to have inoperable lesions, carcinoma, hopeless destruction 
of the common duct, etc., and upon whom merely an exploration was carried 
out, leaves a mortality for all those having secondary operations upon the gall- 
bladder and biliary ducts of 6.4 per cent. 


Table I 

SECONDARY OPERATIONS UPON GALLBLADDER AND BILIARY DUCTS 

Number of gallbladder patients 2,485 

Number of gallbladder patients having secondary operations. 140 


Table II 

PRIMARY OPERATIONS ON GALLBLADDER AND DUCTS 
(/40 Patienis) 

Where Performed 

Number of Previous Operations Patients G. M. H. Elsewhere 


One 129 38 (29.4%) 91 (70.5%) 

Two or more 11 4(36.3%) 7 ( 63 - 6 %) 

Total 140 42 ( 30% ) 98 ( 70% ) 


Table III 

SEX INCIDENCE AND AGE 

Sex 

Male Female 

21(15%) 119(85%) 

Average Age 

Primary Operation Secondary Operation 

40 48 


Table IV 

PRIMARY OPERATIONS 

No. of 
Cases 


Cholecystectomy 24 

Cholecystectomy and choledochotomy 6 

Cholecystectomy and choledochostomy 3 

Cholecystostomy 95 

Exploration (elsewhere), but gallbladder found normal.. . i 

Multiple operations; 

Cholecystostomy (2) 5 

Cholecystostomy (3) l 

Cholecystectomy and chronic biliary fistula 2 

Cholecystostomy and cholecystectomy i 

Cholecystectomy and cholecystostomy I 

Cholecystostomy and choledochotomy I 


Total 1^0 
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Table V 

PATIENTS HAVING SECONDARY OPERATIONS FOLLOWING 
PRIMARY CHOLECYSTOSTOMY 

(.OS Patients) 

Average Period of Relief 
3.7 years 

Average Time Interval Between 1st and 2nd Operation 
8.1 years 

Table VI 

TIME INTERVENING BETWEEN PRIMARY CHOLECYSTOSTOMY AND SECONDARY OPERATION 

(05 Patients) 

Average Duration Average Time 

of Symptoms Between Operations 

No relief — 20% 4 years- S months 4 years-S months 

Those having some relief — 80% 2 years-ii months 7 years-7 months 

Table VII 

JAUNDICE FOLLOWING PRIMARY CHOLECYSTOSTOMY 
(52 Patients) 

Operative Findings 

No. of 
Cases 


Dilated common duct with stones 28 

Dilated common duct without stones 10 

Common duct appeared normal 8 

Empyema 3 

Pancreatitis with obstruction 2 

Carcinoma of gallbladder i 

Total 52 


Table VIII 

TYPES OF SECONDARY OPERATIONS FOLLOWING PRIMARY CHOLECYSTOSTOMY 


(os Patients) 

Cholecystectomy 6S or 68.4% 

Cholecystectomy and choledochotomy 4 or 4.2% 

Cholecystectomy and choledochostomy IS or 15.7% 

Cholecystostomy 4 or 4.2% 

Choledochotomy 2 or 2.1% 

Miscellaneous 5 or 5.2% 

Exploration and biopsy i 

Excision of sinus 2 

Incision and drainage, pancreatic cyst i 

Cholecystectomy and transduodcnal choledochotomy i 


Table IX 

TIME INTERVENING BETWEEN PRIMARY CHOLECYSTECTOMY AND SECONDARY OPER^VTION 

(33 Patients) 

Average Duration Average Time 

of Symptoms Between Operations 

. . 2 years- 4 months 2 years-4 months 

. . 2 years-io months 4 years-3 months 
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Table X 

FINDINGS AT SECONDARY OPERATIONS FOLLOWING PRIMARY CHOLECYSTECTOMY 

(33 Patients) 

No. of 
Cases 


Stones in common duct ii 

No stones in common duct 22 

Common duct normal 6 

Common duct stricture 6 

Pancreatitis 6 

Cirrhosis (marked hepatitis) 3 

Carcinoma of pancreas i 

Carcinoma of bile duct i 


Total 33 


Table XI 

PATHOLOGY OF GALLBLADDER AT TIME OF SECONDARY CHOLECYSTECTOMIES 

(82 Patients) 


Chronic cholecystitis without stones 34 (41%) 

Chronic cholecystitis with stones 48 (s8%) 

Stones present in common duct ii (13%) 


Table XII 


STENOSIS OF COMMON DUCT FOLLOWING PRIMARY OPERATION 

(Six Patients) 


Primary Interval Since 

Operation First Operation 

Where Performed 

Findings at Secondary Operation 

I. Cholecystectomy 

17 mos. 

Elsewhere 

Stricture at site of ligation of cystic duct. 

2. Cholecystectomy 

14 mos. 

Elsewhere 

Fibrous stricture of common duct. 

3. Cholecystectomy 

I yr. 

Elsewhere 

Fibrous stricture of common duct. 

4. Cholecystectomy 

3 yrs. 

Elsewhere 

Fibrous stricture of common duct. 

S. Cholecystectomy 

9 yrs. 

Elsewhere 

Dense fibrous stricture of common duct at 

6 . (i) Cholecystectomy 

2 mos. 

G. M. H. 

junction with hepatic ducts. 

Cicatrix at site of former opening in common 

(2) Choledochostomy 



duct. 


Table XIII 

PREVIOUS MULTIPLE OPERATIONS 
(ij Patients) 


Previous Operations 

When 

Where 

Final Operation 

I. (i) Cholecystostomy 

8 yrs, ago 

Elsewhere 

Cholecystostomy; 2 wks. later cholecystec 

(2) Chronic biliary fistula 

7 yrs. ago 

Elsewhere 

tomy and choledochostomy 

2. (i) Cholecystostomy 

2 yrs. ago 

Elsewhere 

Cholecystectomy and choledochostomy 

(2) Cholecystostomy 

15 mos. ago 

Elsewhere 


3. (i) Cholecystostomy 

18 yrs. ago 

Elsewhere 

Choledochostomy 

(2) Cholecystectomy 

9 mos. ago 

G. M. H. 


4. (r) Cholecystostomy 

I yr. ago 

G. M. H. 

Cholecystectomy and choledochostomy 

(2) Choledochostomy 

II mos. ago 

G. M. H. 


5. (i) Cholecystectomy 

3 yrs. ago 

Elsewhere 

Choledochostomy 

(2) Choledochostomy 

10 days later 

Elsewhere 


6 . (i) Cholecystostomy 

2 yrs. ago 

Elsewhere 

Cholecystectomy 

(2) Cholecystostomy 

19 days ago 

G. M. H. 


7. (1) Cholecystostomy 

7 yrs. ago 

Elsewhere 

Cholecystectomy 

(2) Cholecystostomy 

yrs. ago 

Elsewhere 


(3) Cholecystostomy 

6}4 yrs. ago 

Elsewhere 


8 . (1) Cholecystostomy 

5 yrs. ago 

Elsewhere 

Cholecystectomy and choledochostomy 

(2) Cholecystostomy 

2 yrs. ago 

Elsewhere 


9. (i) Cholecystostomy 

AH yrs. ago 

G. M. H. 

Cholecystectomy and choledochostomy 

(2) Cholecystostomy 

4 yrs. ago 

G. M. H. 


10. (i) Cholecystostomy 

4 mos. ago 

Elsewhere 

Cholecystectomy and choledochostomy 

(2) Chronic biliary fistula 

I mo. ago 

Elsewhere 


II. (i) Cholecystostomy 

3 mos. ago 

G. M. H. 

Choledochostomy 

(2) Choledochotomy 

3 days ago 

G. M. H. 
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Takle XIV 


SEVEN PATIENTS MERELY HAVING EXI'LGRATIONS 


1. No. 64993 

2. No. 58728 

3. No. 70226 

4. No. 82804 

5. No. SOO34 

6. No. 52373 

7. No. 62181 


Exploration. Advanced cirrhosis of liver. Expired. 

Exploration and biopsy. Adenocarcinoma of gallbladder. 
Exploration. Fibrosis and obstruction of common duct. 

Exploration and biopsy. Adenocarcinoma of biliary ducts. Expired. 
Exploration. Complete absence of common duct. Expired. 
Exploration. Adhesions: Stenosis of common duct. 

E.xploration. Fibrous stenosis of common duct. Expired. 


Table XV 

JAUNDICE OCCURRED IN 24 (72.7%) PATIENTS FOLLOWING 33 PRIMARY CHOLECYSTECTOMIES 

Operative Findings 


Dilated common duct with stones ii 

Stricture of common duct 6 

Dense adhesions around common duct 3 

Obstruction at head of pancreas (Ca.?) 2 

Carcinoma of bile ducts x 

Negative findings i 


Total 


Table XVI 

INCIDENCE OF PANCREATITIS 
140 Patients {Present in n. 6 %) 


Following primary cholecystostomy ( 8.7%) 

Following primary cholecystectomy (23.5%) 


Table XVII 
deaths ( 12 ) 

Total Mortality in 140 Patients {Including Explorations for Carcinoma, etc.) 
Mortality — S.5% 


Postoperative 


Age 

Day 

Operation 

Final Diagnosis 

66 

31 

Choledochostomy 

Subdiaphragmatic abscess and peritonitis 

33 

2 

Cholecystectomy and choledochostomy 

Uremia 

60 

I 

Exploratory celiotomy 

Cirrhosis of the liver 

48 

7 

Exploratory celiotomy 

Common duct obstruction, with hepatic 
insufficiency 

57 

7 

Cholecystectomy and choledochotomy 

Cardiac failure 

46 

7 

Choledochostomy 

Hemorrhage; shock 

S6 

I 

Cholecystectomy and choledochostomy 

Shock 

58 

1 

Choledochostomy 

Suppurative cholangitis; acute hepatitis; 
acute toxic nephritis 

51 

I 

Cholecystectomy 

Hemorrhage; shock 

63 

S 

Cholecystectomy and choledochostomy 

Acute peritonitis; acute cholecystitis 

43 

0 

Exploratory; biopsy 

Adenocarcinoma of biliary duct 

51 

2 

Exploratory celiotomy 

Stenosis of common duct 
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Table XVIII 

CAUSES OF DEATH OF PATIENTS HAVING SECONDARY OPERATIONS ON GALLBLADDER AND DUCTS 

{Excluding Seven Patients upon whom merely explorations were carried out — carcinoma, etc.) 

M ortalily — 6.4% 

Cause of Death 

Subdiaphragmatic abscess with peritonitis 
Uremia 
Cardiac failure 
Hemorrhagic shock 

Common duct obstruction; hepatic insufficiency 
Suppurative cholangitis; acute hepatitis 
Postoperative hemorrhage 
Acute cholangitis; acute peritonitis 
Adenocarcinoma of biliary ducts. 

Table XIX 

MORTALITY 

Mortality 
Percentages 


Hospital mortality — Total for entire series (140 patients) having secondary operations 8.5% 

Eliminating seven explorations for inoperable carcinoma; hopeless destruction of ducts, etc., but 

including all patients having secondary operations upon gallbladder or ducts 6 . 4% 

Mortality following 25 secondary combined cholecystectomies and choledochostomies 4-7% 

Mortality following 66 secondary cholecystectomies i .S% 


Weir and Snell,-- of the Mayo Clinic, attribute persistence of symptoms following 
cholecystectomy, to errors in diagnosis and poor selection of cases ; to residues of 
cholecystic disease such as cholangitis, hepatitis and pancreatitis ; to stricture formation 
in extrahepatic bile passages ; and to visceromotor disturbances, sucb as biliary dys- 
kinesia. In discussing errors in diagnosis at the time of the primary operation they 
mention, as factors most commonly overlooked, peptic ulcer, appendicitis, pylorospasm, 
renal lesions and tabes dorsalis. Conditions commonly simulating jaundice mentioned 
by these authors were intrahepatic lesions and hemolytic states giving an indirect van 
den Bergh reaction. Familial or congenital hyperbilirubinemia and pernicious anemia 
were also referred to. Next to primary diagnostic errors, the commonest cause of symp- 
toms necessitating secondary operations were residual changes in the bile ducts, secondary 
hepatitis, or pancreatitis. 

Obviouslj% overlooked common duct stone is one of the most frequent causes of 
postoperative symptoms, while a second, equally important factor, is persistent cholecys- 
titis following an incomplete cholecystectomy. 

Walters^® has called our attention to the extremely bizarre and atypical colics, often 
with absence of jaundice, occurring when overlooked common duct stones are present. 
Walters®® as Lahe3'^® and other recent writers, has dealt exhaustively with the subject 
of diagnosis and treatment of postoperative stricture. Clute® recently stated that “an 
accurate estimate of the relative value of the various operations for the relief of this 
serious condition is yet difficult.” As will be recalled, Walters^® reported, three years 
ago, 51 cases of his own, and quoted Lahe3'’s comparative study of a number of cases 
of stricture treated by different methods — a clinical study of the greatest interest, and one 
throwing much light on the relative effectiveness of a number of procedures. Most 
authors who have written on the subject of secondar3" operations for the removal of 
common duct stones refer to 10-50 per cent incidence of an associated pancreatitis. 

Walters®® presents a summary of the experience at the Mayo Clinic with secondary 
operations upon the bile ducts, performed for stricture. Eighty patients were operated 
upon, with a mortality of 12.5 per cent. Fifteen of the 80 patients (18 per cent) have 
died since their operations, and the remainder have been well and without evidence of 
gross obstruction. 


Operation 

1. Choledochostomy 

2. Cholecystectomy and choledochostomy 

3. Cholecystectomy and choledochostomy 

4. Choledochostomy 

5. Cholecystectomy and choledochostomy 

6. Cholecystostomy 

7. Cholecystectomy 

8. Cholecystectomy and choledochostomy 

9. Exploration 
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Hermanson® has stated that the presence of calculi in the common duct following a 
cholecystectomy results from; (i) Formation of stones in the hepatic and common 
ducts. (2) Descent of intrahepatic stones. (3) Escape of stones from the gallbladder 
into the common duct at the time of the first operation. (4) Overlooking the stones 
at the first operation. 

One of the most complete studies of the subject was presented before this Associa- 
tion last year, by Heyd,® a paper of unusual interest, not only for its scientific scope 
but for the extraordinarily complete statistical analyses it contained. On that occasion 
the author described 68 patients who had had a previous cholecystostomy and who had 
a subsequent cholecystectomy, with a mortality of 7-4 pcr cent, and also 39 cases of 
previous cholecystectomy now having a choledochostomy, with a mortality of 40 per 
cent. Heyd made a plea for more frequent primary exploration of the common duct. 

Among 426 cases of gallbladder disease reported by Cheever,'* there were 31 sec- 
ondary cholecystectomies following cholecystostomies. The common duct was explored 
in 37 per cent of 426 operations, with calculi being found in 44 per cent in the cases of 
common duct exploration. 

Walters and Comfort-^ give the incidence of common duct stones as 12.19 per cent, 
while Lahey^* reports exploring the common duct in 44 per cent of his cases and finding 
stones in 18 per cent. 

Cole’^® has informed us that 1.8 per cent of patients having had a cholecystectomy 
return for operation, while 24 per cent of those who have had the gallbladder merely 
drained, require secondary procedures. He refers to Cave’s report of 86 per cent of his 
patients being well following cholecystectomy, while 56 per cent of a series of patients 
upon whom cholecystostomies had been performed were compelled to return for re- 
operation. 

Danzis^ gives a figure of 32 as the percentage of patients having had cholecystosto- 
mies who will require secondary operations. 

KunatlF® states that 40 per cent of patients having gallbladder drainage usually 
have recurrence of symptoms in from one month to three years later, and that 17 per 
cent required a secondary cholecystectomy. The figure is given by Judd and Priestly^- 
as 17 per cent. 

Judd and Phillips^^ described eight cases of acute perforation of the gallbladder 
occurring some years following cholecystostomy. 

Heyd^® found common duct stones in 80 per cent of the patients having secondary 
operations following cholecystectomies. He also found that the mortality risk inherent 
in common duct surgery is three times that of simple, uncomplicated cholecystectomy. 

Beye^ reported his experience with 66 patients requiring secondary operations. Of 
this group, 14 were reoperated upon because of “reformed” gallbladders (dilated cystic 
duct stumps); ii because of injury to the major ducts; six because of common duct 
stones ; and two because of angulation of the common duct. While several authors have 
referred to dilated residual cystic duct stumps following cholecystectom}', such conditions 
have been rarely found in the present author’s experience, and are not considered as 
frequent causes of postoperative symptoms. 

PREVENTION OF SECONDARY OPERATIONS 

A study of patients upon whom secondary operations become necessar}^, 
leads one to conclude that the most important single factor in the prevention 
of later trouble is to arrive at the primary diagnosis early ; to operate as soon 
as the diagnosis is clearly made; and, above all else, to perform a complete 
operation at the first sitting. Almost invariably, this means a cholecystectomy, 
with complete avoidance of injury to the hepatic and common ducts, and 
with routine exploration of the latter if it is dilated, if stones are palpated 
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within it or if the clinical history and laboratory findings in any way suggest 
the presence of common duct calculi. Secondary operations become necessary, 
usually, because a drained gallbladder has been permitted to remain ; because 
the common duct has been seriously traumatized ; or because stones in the 
hepatic or common ducts have been overlooked. A few have to be performed 
because of reformation of common duct or gallbladder stones or because of 
neoplastic processes, overlooked at the first sitting, or having subsequently 
developed. 

I have not referred to roentgenographic examination carried out during 
exploration of the common duct. I feel it to be of value, 5'-et possibly too 
cumbersome and time-consuming a procedure to be entirely or, at least, 
routinely practicable. Of far more importance, it seems to me, is a most 
thorough exploration of the ducts, using the best of the instruments which 
have been devised for this purpose, among which nothing quite equals 
Desjardin's scoop. With adequate exposure, able assistance, and appropriate 
armamentarium, the surgeon, in nearl)^ evei*}^ instance, should be able to 
assure himself that the ducts are empty, and that adequate drainage through 
the ampulla has been completely established. In this, he may be aided by 
dilating the ampulla as proposed by Cheever,"* or by resorting to the use of 
the Bakes’ dilators, the value of which has been demonstrated by Allen and 
\^'’allace.^ It must be borne in mind, however, as has been pointed out by 
many writers, that the advantages of this procedure may be outweighed by 
its inherent dangers, unless it is expertly and painstakingly employed. In 
the early postoperative period cholangiography is of value in revealing the 
degree of patency of the duct and ampulla. 

One is impressed by the number of instances when findings, at secondary 
operations, are surprisingly slight and so out of keeping with the severity of 
the symptoms as to leave one baffled in attempting to account for them. As 
an example, eight patients were deeply jaundiced and yet had no common 
duct stones. Also, among 33 patients upon Avhom a cholecystectomy had 
previousl)' been performed and who suffered from typical symptoms of severe 
biliary colic, there were 22 whose common ducts, at the second operation, 
were found empty. 

Cholecystitis is a continuous and progressive condition, rarely self- 
limiting; its gradual and inexorable progress extending with the passage of 
time from the gallbladder to tlie ducts, to the liver, and to the pancreas. A 
recent study made by Heyd” revealed that patients having symptoms less 
than two years have stones in the common duct in 2 per cent, those with 
symptoms two-ten }'ears, in 9 per cent, and those with symptoms over ten 
years, in 16 per cent. Complications and ultimate mortality increase pro- 
portionately with the duration of the disease, its curability becoming less 
possible the longer the patient is permitted to suffer from it. Let our medi- 
cal confreres, and the gastro-enterologists who ma}^ be prone to treat the con- 
dition Avith remedial measures other than surger}% take note. 
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“noncalculous” cholecystitis 

^Vhile no one will question the advisability of surgical treatment once 
the diagnosis has been clearly established, one cannot but look with serious 
question upon statistics that, from time to time, have appeared, in which a 
considerable proportion of the diagnoses have been “noncalculous cholec3'sti- 
tis” or “mild chronic cholecystitis” or perhaps simply “cholesterosis.” In a 
number of recent contributions, these classifications have constituted from 
30 to 40 per cent of the entire series reported, and while they help to render 
the presentation impressive and are usually associated with a praiseworthy 
mortality of but i or 2 per cent, one has difficulty in being convinced other 
than that many of the operations were performed because of symptoms 
rather than because of definite pathologic processes which would justify the 
performance of a cholecystectom)L In a recent paper relative to a series of 
patients having had cholecystectomies, 44 per cent were reported as having 
had no stones. In another recent report, in which a large collected series of 
cases is analyzed, 21 per cent of the patients were recorded as having merely 
“mild cholecystitis.” In still another series of 500 cholecystectomies but 40 
per cent of the patients had stones. Still in another stud}' of a collected 
series of several thousand patients, operated upon by many surgeons, the 
percentage of those patients having no stones was 31. Years ago, W. J. 
Mayo^*’ stated that, “the milder degrees of cholecystitis, when subjected to 
operation, will not present a high percentage of cures, and should usually be 
considered medical rather than surgical problems.” As Barney Brooks 
and Wyatt,^ in their fascinating historical essay, have remarked : “Whether or 
not disagreeable symptoms may come from an alteration in the function of 
the gallbladder without anatomic change and, if so, whether these symptoms 
can be relieved by extirpation of the gallbladder, are unsolved problems of 
gallbladder disease.” 

There have been frequent comments from internists concerning poor re- 
sults following cholecystectomy. They will continue to be warranted as long 
as the number of operations performed on gallbladders, with but slight or 
no evidence of disease, remains as high as it is at present. In studying the 
literature of cholecystitis, one may be disturbed by a mortality figure exceed- 
ing 6 or 7 per cent. One may, also, by the same token, be logical in question- 
ing the justification of performing the cholecystectomies when, in a given 
series, the author reports a mortality much under 2 per cent. Stanton^® in 
1932, remarked “just so far as the clinical picture of true biliary colic becomes 
doubtful, or the clinical picture shades over into ill-defined digestive disturb- 
ances, that many surgeons have been wont to call the symptoms of the 
‘precalculous’ stage of cholecy.stitis, do the end-results of operative treat- 
ment begin to fail.” 

That the majority of individuals past middle life will show some patho- 
logic change in the walls of the gallbladder, was stressed before our Associa- 
tion last year by Parsons,^” who added that “operations performed for mild 
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or nonexistent gallbladder disease, or for simple physiologic disturljances will 
yield universally poor results.” With this we are in full agreement. 

One might speculate as to what would have occurred had no operation 
been performed, possibly assuming that a more serious process would have 
appeared with the passage of time and that the cholec3’-stectomy was justified 
as a prophylactic measure, if for nothing else. One might even support this 
contention with a positive cholec3^stogram. We cannot, however, hut be of 
the conviction that when confronted with a patient presenting indefinite 
S3anptoms, that, with Hamlet, “we should have grounds more relative than 
this,” before routinel3f removing a gallbladder in connection with which no 
possible diagnosis can he made other than chronic noncalculous cholecystitis. 

The patients upon whom, in the past, we have performed cholecystectomies 
for symptoms, and who did not have stones and whose gallbladders revealed 
hut little other than that discernible to the microscopic eye of a sympa- 
thetic pathologist, have usually been made worse. We learned that lesson 3rears 
ago. Of the last 500 patients upon whom we have performed cholecystectomies, 
92.6 per cent had stones. Walters’” reports the percentage at the Mayo Clinic 
as being approximately the same. In their 1938 series, stones were found in 
89 per cent of all the patients having cholecystectomies. 

In short, yet with certain well-defined reservations, we question the identity 
of that pathologic vagary, usually referred to as chronic, noncalculous 
cholecystitis. Not that the definitely diseased gallbladder containing no stones 
should not be removed, but that, while the patient whose gallbladder contains 
calculi, obviously suffers from an entit3'- calling for its eradication, the patient 
having a cholec3'^stectomy for alleged chronic noncalculous cholec3’'Stitis may 
prove to be the victim of too great surgical zeal rather than the beneficiary 
of sound surgical judgment. Under such circumstances not only 11133'^ he 
fail to obtain any benefit from the procedure but, as is frequentl3'’ the case, 
may be started on a career of interminable rehospitalizations for the relief 
of symptoms resulting from injur3^ of the common duct. Many of the 
patients referred to us for secondary operations have previously had 
cholecystectomies for “chronic cholecystitis without stones,” the present symp- 
toms, rather than manifestations of actual disease per se being the sequelae of 
surgical operations performed for the relief of symptoms erroneously assumed 
to be due to pathologic processes involving the biliaiy system. 

POSTOPERATIVE HERNIA 

A common, extrinsic, cause of trouble following operation upon the gall- 
bladder and biliary tract, which may appropriately be mentioned at this time, 
is incisional hernia. It is referred to particularl3’-, for the reason that the 
author, after closing thousands of abdomens by every conceivable method, 
finds his present technic so satisfactory, and wound healing so incomparably 
better than he has been able to obtain before. For the past six months all 
abdominal incisions have been closed, with a single strand of continuous 
catgut in the peritoneum, followed b3', and this is the crux of the whole 
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matter, a series of closely spaced interrupted sutures of No. 30 white sewing 
cotton, in the deep and superficial rectus sheaths. Dead spaces in the fat 
are obliterated by a few interrupted sutures of cotton, and the skin approxi- 
mated with interrupted sutures of the same material. No stay sutures, of 
any kind, are ever used. There have been no postoperative herniae, no dis- 
ruptions, and no sinuses, except in primarily infected cases. If the reader 
is skeptical let him try the method and be convinced, as he is bound to be. 
Just why cotton is, in all probability, one of the best suture materials available 
to us, although it has reposed in our wives’ sewing baskets for years without 
our being aware of its worth, has been adequately set forth by Mead and 
Ochsner.-^ 


CONCLUSIONS 

(1) An analysis is presented of 140 patients requiring secondary opera- 
tions among 2,485 treated by the authors for biliary tract disease. 

(2) Secondary operations become necessary largely because of incomplete 
procedures at the time of the primary celiotomy, or to traumatism of the 
hepatic ducts at that time. 

(3) The number of gallbladders, containing no stones and, possibly, the 
site of no disease, being removed because of suggestive symptoms, is unques- 
tionably too high, and is one of the direct causes of symptoms necessitating 
secondary operations for their relief. 

(4) While many patients, following cholecystectomy, may suffer from 
characteristic symptoms of biliary colic, secondary explorations of the biliary 
system may, in a large proportion, fail to reveal any process to adequately 
explain the symptoms. 

(5) Cholecystic disease is a constantly progressive one, readily curable 
in its incipiency but one prone, with the passage of time, to produce serious 
and often fatal complications. The longer the delay the more serious becomes 
the operation and the greater likelihood of secondary operations becoming 
necessary. 

(6) Treatment should be carried out early. It should always be surgical. 
To temporize with other means is dangerous and unjustifiable. 

(7) The first operation must be a complete one, one painstakingly con- 
ducted, with extirpation of the gallbladder in nearly every instance, and with 
the thorough removal of all stones wherever they may be. 
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ACUTE CHOLECYSTITIS WITH PERFORATION 
INTO THE PERITONEAL CAVITY* 

C. R. Edwards, M.D., W. H. Gerwig, M.D., 

AND 

W. L. Guyton, M.D. 

Baltimore, jMd. 

niOM THE SURGICAL SERVICE OF THE CHURCH HOME AND INFIRMARV, AND THE UNIVERSITY HOSPITAL, 
UNIVERSITY OF MARYLAND SCHOOL OF MEDICINE, HALTIMORE, MD. 

Perforation of the gallbladder is referred to in most text-books on 
surgery as a rare complication. This statement is true only if it is considered 
in relationship to all cases of gallbladder lesions which come to our attention. 
It is common knowledge that it occurs in from i to 2 per cent of chronic 
cholecystitis. 

We are interested especially in the percentage of perforations found as a 
complication of acute cholecystitis, and herein report 21 cases which have 
occurred in two hospitals in Baltimore, Md. 

Perforations complicating chronic cholecystitis usually lead to abscesses 
about the gallbladder, the infection being “walled-off” by the adjacent colon, 
omentum, duodenum, and liver, and frequently lead to fistulae into the colon 
or duodenum, and to burrowing infections in the abdominal wall or to the 
subphrenic space. Perforations complicating acute cholecystitis cause a diffuse 
biliary peritonitis which is highly toxic, and against which the peritoneum 
has little defensive powers. It is with the latter group, where perforation 
occurs into the free peritoneal cavity, that this report is concerned. 

The records of two hospitals, namely, the Church Home and Infirmary, 
and the University Hospital, have been studied. The cases have been under 
several of the surgeons of the two institutions. We believe, therefore, that 
this report is suggestive of the actual percentage of perforations into the 
peritoneal cavity which might generally be anticipated. 

During the years 1929 to 1939, inclusive, at the Church Home and 
Infirmary, there were 32,921 admissions, of which 531 were cases of gall- 
bladder disease, or 1.6 per cent of the total. Of the 531 cases of cholecystitis, 
435 were chronic, and 96 were acute. In this latter group there were eight 
perforations into the peritoneal cavity, or 8.33 per cent. 

In the years 1934 to 1939, inclusive, at the University Hospital, there 
were 34,958 admissions, of which 593 were cases of cholecystitis, or 1.7 per 
cent. These are divided into 496 chronic and 98 acute. In the latter group 
there were 13 perforations into the peritoneal cavity, or 11.5 per cent. 

Therefore, in the combined groups we have 194 cases of acute cholecystitis, 
proven either by operation or postmortem, in which perforation occurred into 

* Read before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December 10, ii, 12, 1940. 
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the peritoneal cavity in 21 patients, a percentage of 10.82. Surely, therefore, 
this serious complication cannot be regarded as rare. 

It is conceded by surgeons in general that patients with chronic cholecys- 
titis may have their operation deferred while being thoroughl}'^ studied and 
prepared, but this policy of watchful waiting cannot be applied to the acute 
case with any degree of safety. This observation is clearly illustrated by the 
fact that only six of the eight cases of the Church Home group could be 
operated upon, although the length of illness prior to admission was short. 
The other two cases were practically moriljund when admitted to the hospital ; 
they failed to respond to treatment and succumbed to the overwhelming 
infection and toxemia. Therefore, only 75 per cent of this group were 
operable. In the remaining two cases the diagnosis was confirmed by post- 
mortem examination. 

In the University Hospital group, 12 of the 13 cases were operated upon. 
The remaining case, a female, age 68, who had been ill less than 24 hours 
before admission, was unable to endure an operation. She failed to respond 
to treatment and succumbed less than 18 hours after admission. A post- 
mortem examination I'evealed a perforation at the fundus of the gallbladder 
with generalized, purulent, bile-stained peritonitis. 

In the Church Home group of six operated cases, there was one death, 
or 16.66 per cent. In the University Hospital group of 12 operated cases, 
there were two deaths, or 16.66 per cent. Only one of these two fatal cases 
came to postmortem. A male, age 59, who had suffered severe upper 
right quadrant pain on frequent occasions during the previous several years. 
He -had noted continuous pain for more than 24 hours before being referred 
to the hospital. On admission, he was critically ill, vomiting, distended; his 
skin was dry. and jaundiced, and the abdominal muscles were fairly rigid 
throughout. Tenderness was exquisite and diffuse, and there was a mass 
in the upper right quadrant. On exploration, the hepatic flexure of the colon 
was found to be densely adherent to the gallbladder, and obstructed. A per- 
foration of the gallbladder had occurred just lateral to its fixation to the 
colon. Gallstones and bile were found in the free peritoneal cavity. Upon 
separating the gallbladder from the colon the obstruction to the latter was 
immediately overcome. The gallbladder was removed. The common duct 
was so edematous that it could not be palpated satisfactorily, and its explora- 
tion by sounding or open operation was regarded as unwise. The patient 
responded fairly well until the eleventh day when his wound disrupted. This 
was closed, under local anesthesia, rvith silver wire sutures, but the patient 
died two days later of bronchopneumonia. A postmortem examination 
revealed suppuration and calculous deposits in the ducts within the liver, and 
one smooth, dark stone in the terminus of the common duct. 

Bacteriologically, nothing new or unexpected has been noted in this 
series of cases. The colon bacillus has been recovered from the gallbladder 
in six cases, Streptococcus fecalis in one case; Streptococcus nonhemolyticus 
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in one case, and Staphlylococcus aureus in one case. No growth was recorded 
in four cases, and no culture was made in the remaining eight cases. 

The most recent case in the University Hospital group is of particular 
interest, because the patient had been discharged from the hospital less than 
three weeks, having just recovered from a ulceroglandular type of tularemia, 
and while in the hospital, and being treated for tularemia, had a severe attack 
of cholecystitis, from which she slowly recovered. She was readmitted, 
March 9, 1939, for acute cholecystitis. The patient was critically ill, but 
because of her recent experience, and because she was being held over for 
material needed at an exhibition clinic, the operation was postponed. She 
seemed to improve, and on the day of the clinic, March 15, 1939, less than 
one hour before the operation was to be performed, she complained of a 
sudden, severe pain over the entire abdomen. Upon opening her abdomen 
a perforation, 2 cm. in diameter, was found in the fundus of the gallbladder, 
with stones and bile floating in the peritoneal cavity. Bile from the gall- 
bladder and sections of the gallbladder wall were studied in the laboratory 
of the State Department of Health, and in our own laboratory for any 
evidence of tularemia, but none was found. 

No attempts have been made in these cases to find any pancreatic enz)mies, 
and while the regurgitation of pancreatic and duodenal juices into the gall- 
bladder is possible under some circumstances, it is inconceivable, in view of 
the pathology encountered in the biliary system in the cases being considered. 

The leukocyte count in the majority of our cases has averaged from 18,000 
to 20,000, but no other laboratory test has been of consistent value in 
determining the severity of the infection and inflammation. Febrile reac- 
tion and pulse rate have been quite variable. Roentgenograms have played 
no part in arriving at a diognosis in these cases. The history, in all, has 
been so suggestive of gallbladder disease that, as usual with this type of 
case, it has been dependable, and we believe that roentgenograms have no 
place in the diagnosis of acue cholecystitis, with or without impending 
perforation. 

What, then, should one depend upon in order to make a diagnosis? 
We believe that the diagnosis of an acute cholecystitis can be accurately 
enough approached if based upon a carefully taken history, and an equally 
complete physical examination. 

The exquisite tenderness on the slightest pressure over the gallbladder 
region is indicative of peritoneal irritation, and if this same condition is 
noted over the entire abdomen it certainly suggests a rapidly spreading 
biliary peritonitis. If, following the administration of glucose and salt 
intravenously, the patient looks better and feels better, but shows no, or 
very little improvement locally on palpation of the right upper quadrant, 
an immediate operation is indicated. 

The particular operation performed has largely been governed by cir- 
cumstances. Most of the surgeons have favored cholecystectomy, but have 
been forced to perform a cholecystostomy or a partial resection of a gangrenous 
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gallbladder on occasion. There have been ten cholecystectomies, seven 
cholecystostomies, and one partial resection of the gallbladder. 

Ten years ago the senior author changed his opinion regarding the 
advisability of waiting for the acute cholecystitis to subside, and has never 
regretted this change of attitude. Increasing experience with these cases 
justifies the present conviction that acute cholecystitis is an abdominal emer- 
gency requiring immediate siu'gical intervention. 

CONCLUSIONS 

(1) Perforation into the free peritoneal cavity as a complication of 
acute cholecystitis is not rare. It has been observed in 10.82 per cent 
of our cases. 

(2) It occurs with or without bacterial invasion of the gallbladder. 

(3) It occurs with or without gallstones. 

(4) It initiates a severe chemical peritonitis, which is highly toxic. 

(5) Early operation is indicated. 

(6) Diagnosis of perforation is difficult to make, except at operation, 
hut the decision of when to operate must he based chiefly upon clinical 
observation. 

Discussion. — Dr. Thomas S. Cullen (Baltimore, Md.) : Doctor 
Edwards has given us a most interesting paper on cases of acute inflammation 
of the gallbladder in which perforation into the free abdominal cavity has 
taken place. Let me go a step further and briefly relate two cases in which 
perforation of the gallbladder occurred and in which, at the time, no opera- 
tion was performed. 

Case I. — Church Home and Infirmary No. 2961 : Mr.s. H. R., age 61, a patient of 
Dr. James H. Preston, of Hamstead, Md., was admitted to the Church Home and 
Infirmary, January 29, 1909, as an emergency. Fifteen years before, she had had pain 
in the region of the liver and her physicians thought she was going to die. 

For 48 hours before I saw her she had been complaining of pain in the region of 
the appendix and had had some elevation of temperature. The pain was so severe that 
immediate operation was undertaken. A gridiron incision was made and the appendix 
was removed ; this, however, showed little gross pathology. The tip of the omentum 
was adherent to a pedunculated, calcified myoma of the uterus, 1.5 cm. in diameter. 
The myoma was removed. 

A hand carried into the right upper abdomen revealed adhesions ; consequently, we 
made an upper right rectus incision. Doctor Preston said : “Fifteen years ago, when 
the patient nearly died, I diagnosed rupture of the gallbladder but the consultants only 
laughed at me and said such a thing was impossible.” 

Lying outside of and to the right of the gallbladder, and in no way connected with 
it, were about eight small, faceted gallstones. I tried to pick them up with forceps 
but they were covered by transparent adhesions. I split the adhesions over each with a 
knife and shelled them out. They reminded me of glace nuts which have a thin, smooth 
covering of candy. There were dense adhesions between the duodenum and the gall- 
bladder which was everywhere intact. The gallbladder contained several stones. Tliese 
were removed and the gallbladder was drained. 

The patient made a satisfactory recoverj'- and was discharged February 17, 1909. 

Case 2. — C. H. I., No. 49279. Mrs. E. B. J., age 52, was referred to me by Dr. 
Thomas R. Boggs. She complained of drowsiness and headache, and of spells of in- 
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definite pain in the right upper abdominal quadrant. She had had attacks similar to 
the present illness, on and off, for the past 30 years, and had had pain in the gallbladder 
region accompanied by jaundice and clay-colored stools. Her worst attack occurred 
about three years before I saw her. 

At operation, April 29, 1929, the appendix was found to be twice its natural size 
in its distal portion; it was removed. The edge of the gallbladder projected above the 
edge of the liver, and we could see a small pile of gallstones situated on the top of 
the viscus, but snugly bound down by adhesions. The gallbladder, which was packed 
full of stones, was removed (Fig. i). The patient was discharged June 8, 1929. 



Fig. I. — Appenrance of tlie Rallbladder approximately three years after rupture, and 
where no operation was performed at that time. 

The gallbladder projects slightly above the edge of the liver. On its surface are 
numerous small, very dark-colored gallstones, and lower down, on the outer surface of the 
gallbladder are two small stones. 

On opening the gallbladder, numerous stones are seen lying on top of the viscus but 
held to its surface by old adhesions. Thej' are entirely outside of the gallbladder. 

The gallbladder itself is packed full of gallstones. These vary in size, some are large, 
others very small. 

The gallbladder is somewhat sacculated. 

She was readmitted to the Church Home and Infirmary November 3, 1938. The 
diagnosis at that time was : Arteriosclerotic heart disease ; hypertensive cardiovascular 
disease: and hypertrophic arthritis. There were no symptoms referable to the right 
upper quadrant. 

The patient came in to see me to-day (December 27, 1940) and looks unusually well. 

In the first case, rupture of the gallbladder undoubtedly occurred 15 
years before my operation ; the rupture of the gallbladder in the second case 
probably took place three years before we operated. It is certainty remark- 
able what nature alone can do in some cases. 

Dr. Charles Gordon Heyd (New York, N. Y.) ; I should like to speak 
first on the paper of Doctor Foss. Y^ou must recognize that gallbladder dis- 
ease is a continuing pathologic change, and if and when a patient reaches the 
point when the cystic duct, common duct, pancreas and liver are involved, 
it is very doubtful if any surgical procedure would render that patient symp- 
tomless. In other words, we must view the totality of symptoms and patho- 
logic changes in gallbladder disease. 
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In a series reported before this Association last year, it was demonstrated 
that in 4,000 operations for gallbladder disease, 69 per cent of the patients 
had chronic cholecystitis, characterized by calculi, and what is of great interest 
is that 6 per cent of the patients had a cholecystectomy without having calculi 
in the gallbladder hut having calculi in the common duct. In 3,240 patients 
in whom a cholecystectomy was performed, the common duct was explored 
in 7 per cent ; in the 7 per cent, 238 cases, calculi were found in the common 
duct in 86 per cent, with a mortalit)'- of ii per cent. Sixty-eight patients had 
had a previous cholecystostomy for chronic cholecystitis and returned later 
for a cholecystectomy, and the mortality was 7.4 per cent, or exactly double 
a primary operative mortality for cholecystectomy. These patients had a 
double death-hazard in the second operation, as contrasted with the first. 

Exploration of the common duct, after a previous cholecystectomy, was 
performed in 39 patients, with a mortality of 40 per cent ; of these 39 patients, 
33 of the operations were performed elsewhere than at the Post-Graduate 
Hospital, and of the 39 patients, 32 had recurrent, or overlooked, common 
duct calculi, and seven had a stenosis of the common duct. In 54 per cent 
of the patients with cholecystostomy that could he traced and were subse- 
quently operated upon, 77 per cent had recurrent, or overlooked, calculi. 

In 574 cases of acute cholecystitis, calculi were present in the gallbladder 
in 89 per cent ; and calculi were present in the common duct, associated with 
acute cholecystitis, in 17 per cent of the cases. Therefore, if these statistics 
represent anything, it is that the first operative intervention for disease of 
the gallbladder should he as thorough and as complete as possible, as sec- 
ondary operations in disease of. the biliary system are characterized by such 
a high rise in mortality rate. 

Referring to the paper of Doctor Edwards : it is rather surprising to note 
how many excellent physicians believe that acute cholecystitis is a condition 
that should he left alone, and the patient will recover, except for a few occa- 
sions of accidental perforations. This assumption is not warranted by an 
objective survey of the statistical material in our hands. In 3,986 operations 
for gallbladder disease of all kinds and types, perforation was found in 3 
per cent of the total number, and in 574 cases of acute cholecystitis, perfora- 
tion occurred in 69, an incidence of over 12 per cent. Of these 69 cases, there 
was perforation with local abscess in 18, perforation with peritonitis in 46, 
and perforation with pancreatitis in seven. Seventy-seven per cent of all 
cases with perforation had a peritonitis, and 60 per cent had a diffuse peri- 
tonitis. In other words, only 23 per cent of the patients with perforation 
had sufficient peritoneal protection to “wall-off” the perforation in the gall- 
bladder, with the formation of a localized abscess. 

Of even more importance is the fact that if the patient, by luck and 
Providence, recovers from an attack of acute cholecystitis, the mortalit}^ at 
the time of a second operation is, in every category, a pathologic change 
double that which occurs in the primary operative group. The term “imme- 
diate operation” is, in my opinion, not applicable to gallbladder surgery. In 
our experience, patients with acute cholecystitis that were operated upon as 
“emergency cases,” within one to six hours after admission to the hospital, 
had a mortality of 14 per cent. If, however, these patients were treated in 
the hospital for 24 hours — largely overcoming dehydration — the mortality 
was reduced to 7 per cent. 

Dr. Robert L. Rhodes (Augusta, Ga.) : Three years ago, at the Bir- 
mingham meeting, I discussed this subject. I paraphrased the old saying 
that the operation was a success but the patient died, by saving that with 
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biliary work the operation was a success but the patient continued to suffer. 
We might summarize some of the points by saying that in many cases careful 
blood chemistry studies, pre- and postoperative, would throw light. Often- 
times a patient with an acute gallbladder might have blood chlorides as low 
as 200, and if he were operated upon then, he would die. There is another 
group with high uric acid content, and they would certainly burn up in rapid 
order. 

I worked out for myself the thought that the gallbladder is a mirror as 
to what is in the liver behind it. Doctor Foss made the point of the relation- 
ship of the gallbladder to the liver, infection getting into the liver from the 
gallbladder, etc. I feel that it is the other way around, that infection has got 
into the lymphatics of the liver, thence into those of the gallbladder, and just 
so badly diseased as is the gallbladder, so also is the liver behind it. Doctor 
Lahey, this morning, said that surgeons must learn to think and act for them- 
selves, and that is true. The surgeon must decide. In postoperative follow-up 
medical men will not cooperate, and, as a consequence, I have not turned 
loose a gallbladder case in less than 12 months for the past 15 years. Why? 
Because people have forgotten how to eat! How maiw people live on cold 
drinks and sandwiches at the drug store? They have burned their “doggoned” 
livers out, and if we do not teach them to get off that high acid-ash diet there 
is sure to be a continued acidosis. As shorvn by Doctor Foss, a certain per- 
centage of patients will come back, and oftentimes a second operation will not 
show stones or explain the trouble, but if you bear in mind the problem of 
metabolism and elimination, and outline a carefully balanced diet, with an 
abundance of fluids, you will find you have much happier results in gall- 
bladder work. 

Dr. Howard M. Clute (Boston, Mass.) : Doctor Foss touched briefly 
on the difficulties presented by strictures of tlie common bile duct, and I am 
sure we are all familiar with the complicated technical problem that these 
cases present. Dr. Herman E. Pearse, of Rochester, N. Y., has devised a 
Vitallium tube for implanting in the strictured common duct, and he has 
had two successful cases in which it was used. Through his courtesy, I 
have obtained some of these Vitallium tubes. Recently, I operated upon a 
woman whose common duct had been destroyed at its upper end, and con- 
nected the tiny remnant of common hepatic duct to the common duct by a 
\htallium tube. Thus far she has remained perfectly well. 

I wished to give you this early report on this method in the hope that 
this new procedure of Doctor Pearse’s may prove as useful to some of you 
as it has to me, in these very trying strictures of the common duct. 

Dr. George H. Bunch (Columbia, S. C.) : In discussion of Doctor Ed- 
wards’ paper, I would like to say that infection, obstruction and change in 
chemical composition of bile from metabolic dysfunction are the three most 
common causes of cholecystitis and stone formation. By preventing stasis, 
better muscular development and the necessit}'^ for doing physical work are 
material factors in the comparative!)' small incidence of gallbladder disease 
in males as compared to females. This also explains the low incidence of 
gallbladder disease in the Negress, 

Orthopedic immobilization, by limiting abdominal movement, may induce 
bile stasis to a superlative degree. We wish to report two cases in which 
acute exacerbation of chronic gallbladder infection took place while the pa- 
tients were being treated for fractured femur. 

Case I. — A white male of average size, age 38, who had been in a body encasement 
for several weeks for fracture of both femora, developed acute pain in the upper ab- 
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clomen with fever and leukocytosis. He had previously been in good health. On the 
second day after onset, an exploratory celiotomj' was performed through an extension of 
the window in the double spica. There was found an acute perforation of a gangrenous 
gallbladder, with extravasation of bile into the free peritoneal cavity, and a single non- 
faceted stone, the size of an acorn, extruded from the gallbladder. The gallbladder was 
removed, the bile mopped out of the abdomen, and the wound closed, with drainage. 
The body encasement was not disturbed. He recovered. 

Case 2 . — ^An obese white female age 6o, while confined to bed with her leg im- 
mobilized in a Thomas splint, developed an acute infection of the gallbladder. At 
celiotomy the gallbladder, containing faceted stones, was found to be gangrenous but 
not ruptured. She recovered after cholecystectomy. 

Dr. Frank H. Lahey (Boston, Mass.) : There are hvo points I would 
like to make. I sent telegrams to two patients who had had strictures of the 
common duct, in whom I had implanted rubber tubes. One wire was sent to 
a man in Williamsport, Pa., who had been operated upon four years ago. 
His reply was that he had not been jaundiced since, and was perfectly well. 
Another case, operated upon two and one-half years ago, reported that he 
was without symptoms. 

I think the important thing about the implantation of a tube is that you 
do not do it if there is anything else to be done. There are certain selected 
cases in which implantation of a rubber tube, or some other type of tube, is 
the only thing, practically, that can be done. Those are the cases in which 
a stricture of the common or hepatic ducts is too long for an end-to-end 
anastomosis or reconstruction. On the other hand, to make implantation of 
a rubber tube successful, there should remain, intact, the lower part of the 
common duct and the sphincter of Oddi. It is important in introducing the 
rubber tube for permanent residence in the common and hepatic ducts that 
the end of the tube does not pass into the duodenum. The tube should be 
larger than the sphincter of Oddi so that it will remain permanently in the 
ducts. If it is passed through the sphincter it will eventually pass out, and 
stricturing of the area in which it was implanted will again occur. It is 
undoubtedly true that not all of the rubber tubes will prove satisfactory. 
The most satisfactory, in our experience, will be those cases in which tubes 
can be implanted above the sphincter and the sphincter maintained. 

Undoubtedly, as I stated at the recent meeting of the American Surgical 
Association, the best management of a stricture of the common duct is better 
education of surgeons, particularly in the way of better exposure of the 
common duct, when operations upon it are conducted. 

If ever there is a place where the common duct ought to be explored it is 
where no one wants to do it — that is in a patient with acute cholecystitis. 
Acute cholecystitis always means infection of the biliary tract, and often 
infection of long-standing. That is the type of case in which if the common 
duct is not explored and postoperative jaundice occurs you would like to 
reexplore, but because of the infection are unable to do it. I think it is sound 
surgery to insist that not only should the common duct be explored in non- 
infected gallbladders, but, particularly, always in cases with acute gallbladders. 
With good exposure and careful dissection, the common duct can be as well 
and as safely exposed and explored in a patient with an acute gallbladder as 
in the subacute or noninfected or chronic type of gallbladder. 

Dr. Harold L. Foss (Danville, Pa., closing) ; The patient who is sub- 
jected to a second operation upon the biliary system runs about twice the 
risk that he did at the first sitting. How important it is, therefore, to see 
to it that the first operation is properly and completely performed ! Second- 
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ary oj^erations are necessitated largely because the first was badly executed, or 
was performed on questionable indications. I am convinced that many gall- 
bladders are removed unnecessarily. 

Doctors Lahey and Clute referred to the question of postoperative stenosis ; 
we have had six patients suffering from postoperative common duct stenosis 
following cholecystectomies, upon whom various plastic operations had been 
performed. Five of these patients were operated upon, primarily, in clinics 
other than our own ; the first operation, in each instance, being a chole- 
c}'stectomy. 

Dr. C. R. Edwards (Baltimore, Md., closing) : I wish to place all the 
responsibility in the conduct of the case upon the surgeon. The difference 
between the time of operation on the appendix as compared to the time of 
operation in acute cholecystitis is one of hours. A patient with acute chole- 
cystitis is dehydrated and acutely ill. He should be permitted, without seda- 
tion, to rest, but with free use of glucose and salt to bring up his bod)' fluids. 
He should not receive sedation because if there is any evidence of irritation 
the surgeon should be permitted to detect it at once. That will require 
from 6 to 24 hours. 

Doctor Lahey’s comment about the necessity for investigating the duct is 
worth while, but unfortunately these patients who have been permitted to 
have a perforation of the gallbladder with other complications than that of 
peritonitis, are so desperately ill that when you remove the gallbladder or 
drain it, if bile appears immediately it looks as if you had opened a safety 
valve. Of course, if there is no appearance of bile it would seem that drainage 
is indicated, but if there is discharge of bile it is better just to put in a drain, 
because if there has been involvement of the entire peritoneal cavity, one has 
a desperately ill patient upon whom to perform any operation. 
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A METHOD OF HANDLING THE APPENDIX STUMP^' 
Alfhed P. Jones, M.D. 

llOANOKE, Va. 

The purpose of this brief communication is not to discuss the general 
subject of appendicitis but merely to call attention to a detail of technic. 

It has long been recognized that the generally accepted method of liga- 
tion and inversion of the appendix stump leaves a portion of devitalized 
tissue, at least potentially infected, and pocketed-ofif between the ligature and 
the purse-string suture. That the danger of abscess formation or sepsis from 
this cause is more theoretic than probable, is amply attested by the thousands 
of perfect results following the employment of this technic. 

Kross,^ in an experimental stud}', found constant necrosis distal to the 
ligature, with ulceration of the mucosa between ligature and purse-string in 
many of the animals. Ochsner and Lilly- report two cases of abscess of the 
cecal wall originating from a buried appendix stump. One of these cases 
resulted fatally, the other recovered. 

With the idea of eliminating this dead space and its contained devitalized 
tissue, a number of surgeons have advocated simple ligation of the stump 
without inversion (de Martel F. Bull,^ C. W. Mayo,"* and J. S. Horsley'*). 
This procedure, however, is open to criticism on the following grounds : ( i ) 
Insecurity. Hilarowicz,'’ Ochsner,- and Edebohls" have reported cases in 
which the ligature “blew-off,” with resultant peritonitis and death. (2) The 
formation of adhesions to the exposed stump (Torek,® and Willis®). 

In an attempt to find a method which would avoid both of these disad- 
vantages, the first suggestion was that the unligated stump be inverted, but 
this carried with it the obvious danger of peritoneal soiling while the pro- 
cedure was being carried out. 

Next, the use of the cautery to amputate the appendix was advocated by 
Kelly and Hurdon,^® and more recently by Ochsner.® The use of the cautery 
has the double advantage in that it effectually sterilizes the exposed mucosa 
and at the same time seals off the stump, which may then be inverted without 
ligation. This technic would seem, then, to provide the answer to these two 
problems. 

It so happens, however, that some of the more popular gases used for 
anesthesia — for instance, ethylene, nitrous-oxide, oxygen-ether and cyclopro- 
pane — are explosive and, therefore, render the use of cautery unwise, if not 
positively dangerous, while they are being employed As we have used ethylene 
with great satisfaction for a number of years, and did not wish to abandon 
it, the following method was devised. 

*Read before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December 10, ii, 12, 1940. 
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Because of the simplicity of the procedure it is probable that it has been 
previously described, but if so, the report has not come to my attention. 


F:g. I. Fig. 2. 



Fig. 3, Fig. 4. 


Fig. 1 — Showing application of the loop ligature 

Fig 2 — Showing the loop-ligature drawn firmly about the crushed area of the appendix, 
and the application of the tip of a clamp to maintain the compression; also the introduction of 
the purse-string suture 

Fig. 3. — Showing the ablation of the appendix. 

Fig. 4 — Showing the continued application of the clamp, until the stump is inverted by 
the purse string suture. 


The technic of Lenander, as illustrated in Kelly and Hurdon’s^’^ “The Ver- 
miform Appendix,” shows a temporary loop of suture material being used 
instead of a ligature for the appendix stump, this loop being removed before 
the stump is inverted. Obviously, the removal of the loop permitted the pos- 
sibility of leakage. The method was, therefore, modified as follows: 
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Technic of hmersion of the Appendix Slump . — After turning back a cuff 
of peritoneum, the base of the appendix is crushed with a Kocher clamp and 
a loop of zero plain catgut is drawn firmly around the crushed area (Fig. i ). 

Both strands of the ligature are caught with a straight hemostat as near the 
lip of the clamp as possible (Fig. 2). Pressure on the clamp, exerted against 
pull on the double strand of catgut, makes the loop as snug as desired. The 
purse string-suture of fine black silk is then placed, particular care being 
taken to encircle the branch of the appendix artery which is frequently found 
in the wall of the stump (Ochsner-) (Fig. 3). 


...r ^ 


Fig. 5. — Photograph of inside of a cadaver’s cecum sliowing the 
inverted appendix stump to be open. 

After suitable protection with moist sponges, the appendix is clamped off 
just distal to the loop, amputated with a knife (Fig. 3), and the stump car- 
bolized and neutralized with alcohol. The double strand of catgut is then cut 
flush with the jaws of the hemostat and the stump inverted through the purse- 
string suture. 

Only then is the clamp released and the purse-string drawn tight (Fig. 4). 
A reenforcing mattress suture of fine black silk is placed, the inverted stump 
gently pressed between thump and forefinger to open it up, and the stump of 
the meso-appendix brought up and used to cover the suture line. 

Table I 


Pathologic Condition No. of Cases 

Acute SO 

Acute, OTth gangrene 13 

Acute, with gangrene and perforation 7 

Interval IS 

Incidental to pehne operation 41 

Total 126 

Deaths o 


Firm and positive control of the appendix stump is provided by the clamp 
so that possible contamination of the wound edges is eliminated. 

It would seem obvious that the free, short, loop would promptly release 
the inverted stump, but in order to demonstrate this beyond doubt, the technic 
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was employed on a cadaver. Figure 5 shows the appearance of the inverted 
stump from the inside of the cecum. It is apparent that the stump is open. 

During the past ii months this technic has been employed by the author 
in 126 cases; it was found applicable in each of the varieties encountered. 
There was no mortality in this series (Table I). 

CONCLUSION 

Inversion of the appendix stump by means of a loop rather than a ligature 
is advocated. 
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Discussion.— Dr. J. Shelton Horsley (Richmond, Va.) : There are 
certain biologic principles that should underlie all surgical operations, though 
they may not superficially appear to be mechanically admirable. One of the 
objections raised to the simple ligation of the stump of the appendix is that 
the ligature might “blow-off.” Properly applied ligatures hold, and a ligature 
on the stump of the appendix is more easily applied and should hold better 
than a ligature on a blood vessel; there is less tension in the cecum than 
there is in an artery. 

While, as a rule, it is well to approximate peritoneal surfaces, there are 
distinct exceptions. Polypi from the stomach or rectum are frequently re- 
moved from the lumen, and the pedicle is tied or sutured from within. Dr. 
B. C. Willis, in a paper read before this Association some years ago, showed 
that in intestinal wounds made by birdshot the patient was more likel}'^ to 
survive if the wounds were not sutured than if an extensive operation was 
performed and the wounds were sutured. The mucosa prolapses into these 
small wounds and closes the opening. 

A ligature applied to the base of the appendix should be placed zvithout 
first crushing the base of the appendix. In this way the mucosa has a mini- 
mum amount of trauma and merely rolls back. 

Dr. H. E. Robertson, pathologist of the Mayo Clinic, has reported 
that in every case in which the appendix has been removed and the stump 
inverted, as an incidental procedure to another surgical operation, and the 
patient bas died from the major procedure, necropsy has always shown that 
there is a pocket of pus witbin this cavity of the buried appendix stump. 
Usually, of course, this ruptures into the bowel — ^but why create a condition 
in which we must depend solely on Povidence? When the stump of the 
appendix is buried, a closed cavity is created, within which is necrotic ma- 
terial — the stump of the appendix ; and a foreign body — ^the ligature ; and, to 
make bad matters worse, the nutrition to this pocket is partly cut off by the 
purse-string suture ! 
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Since January i, 1931, to October i, 1940, at St. Elizabeth’s Hospital, 
we have performed 1,142 appendicectomies, in which the appendix was the 
sole or the main lesion. This does not include appendices removed inciden- 
tally in the course of other operations. There were, in this series, 736 cases 
of acute appendicitis without perforation; 95 cases with perforation and local 
peritonitis ; and 42 cases with spreading peritonitis. There has been no death 
from primary appendiceal peritonitis. Two deaths occurred from peritonitis, 
in which the bowel had to be resected. Of the total number of 1,142 cases, 
there have been eight deaths or 0.7 per cent. 

The technic that we employ has nothing original about it. We ligate the 
stump of the appendix and the meso-appendix ; sever the meso-appendix, tie 
the ligature on the meso-appendix around the stump of the appendix; sever 
the appendix, perferably with the cautery ; disinfect the stump with pure car- 
bolic ; and pass the ends of the ligature on the stump of the appendix through 
the adjacent peritoneum-covered fat. This is done with no idea of burying 
the stump, but merely to bring an additional peritoneal surface to assist in 
digesting the stump, and to protect against drainage in cases in which there 
is abscess. 
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END-RESULTS IN REPAIR OF INGUINAL HERNIA BY A 
FASCIA-TO-FASCIA RECTUS SHEATH CLOSURE* 

William L. Estes, Jr., M.D. 

Bethlehem, Pa. 

The causes and incidence of recurrence following operations for inguinal 
hernia rest largely upon certain major factors: (i) The age of the patient. 
(2) The type of hernia — direct, indirect, sliding, or recurrent. (3) The ade- 
quacy of the tissues forming the inguinal canal to maintain repair. (4) The 
method and manner of operation. 

The importance of the gentleness in handling tissue, careful hemostasis, 
sharp and clean dissection and approximation of tissues without tension was 
stressed by Halsted years ago; and experience since his day has only served 
to emphasize the great truth of his dicta. 

The principles of the operation for inguinal hernia are those laid down 
independently by Bassini and Halsted in 1889. Bassini, after high ligation of 
the sac, transplanted the cord above the internal oblique muscle which was 
sutured to Poupart’s ligament, and the external oblique muscle was united 
above the cord. Halsted’s original operation was quite similar except that 
the cord was placed superficial to the external oblique muscle. He soon 
modified his procedure, leaving the cord in situ — suturing the cremaster also 
to Poupart’s ligament, and overlapping the fascia of the external oblique. 
Both W. B. Coley and Ferguson, likewise, early advocated nontransplanta- 
tion of the cord. Later variations of the operation for hernia have largely 
been modifications of these methods. 

In 1903, it was Halsted also who suggested that not only the rectus muscle, 
but the rectus sheath could be used to strengthen the repair of the lower 
portion of the inguinal canal, and an illustration of suturing the split margin 
of the rectus sheath to Poupart’s ligament, originally sketched by Doctor 
Cushing but actually drawn by Max Brodel, appears in his report. 

Bloodgood also stressed the use of the rectus muscle and its sheath in 
the closure of certain herniae, and stated that the weakness of the conjoined 
tendon is a major factor in recurrence which the use of the rectus muscle or 
its sheath attempts to correct. 

Andrews, in 1895, advocated overlapping the aponeurosis of the external 
oblique muscle as strengthening inguinal canal closure. 

McArthur, in 1901, proposed the use of narrow strips cut from the 
aponeurosis of the external oblique muscle, left attached at the pubic spine 
as suture material for uniting the structures to be apposed. 

In 1923, Seelig demonstrated that in hernial repair a fascia-to-fascia closure 
gave the strongest possible restoration, and, a year later, Gallie and Le- 

* Read before the Fifty-third Annual Session, Southern Surgical Association, Hot 
Springs, Va., December 10, ii, 12, 1940. 
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Fig. 3.*— The anterior marRin of the sheath of the rectus is 
sutured to the aponeurosis of the external oblique attached to 
Foupart’s ligament. 


Exteriaal oblique fascia 



Fig. 4. — The medial portion of the aponeurosis of the external 
oblique is overlapped over the cord and sutured to the lateral por* 
tion of its aponeurosis close to Poupart’s ligament. 
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Mesurier advised the use of sutures of fascia lata for the closing of difficult 
or large herniae. 

The method of repair upon which this report is based bears largely upon 
the principles and procedures outlined above. It is in no sense an original 
operation. I first saw it employed in 1920 or 1921 by the late Dr. E. Starr 
Judd, but have been unable to find it illustrated in any of his published papers. 
Farr, and also Roberts,* has described a very similar procedure, and, appar- 
ently, Halsted and Bloodgood occasionally used almost an identical technic 
except that the cord was not transplanted. 

Operative Technic . — An incision is made about 8 to 10 cm. long, slightly 
oblique to Poupart’s ligament and beginning at the level of the pubic spine 
or tubercle. The external oblique muscle is incised over the middle of the 
cord — down through the external ring. The ilio-inguinal nerve is identified, 
freed, and retracted out of the operative field. The cord is freed, the sac iso- 
lated, incised, completely freed down to its neck, which is ligated high, and 
the sac then resected. If the hernia is direct, the opening in the transversalis 
should be closed by a purse string suture. The cremaster is separated from 
the cord and resected and the cord is then retracted laterally. A blood vessel 
is sometimes encountered beneath the cord. This should be ligated close to its 
juncture with the deep epigastric artery and where it crosses the pubic spine 
and then resected. Unrecognized crushing or trauma of this vessel in the 
repair may be a factor in the development of postoperative emboli. The 
sheath of the rectus is incised or split from the level of the internal ring to 
the pubic spine. This incision is made about i cm. from the lateral edge of 
the rectus muscle, and is slightly convex, curving toward the internal ring 
and the pubic spine (Fig. i). The lateral inferior margin of the rectus sheath 
is then sutured to Poupart’s ligament (Fig. 2). The anterior margin of the 
sheath of the rectus is sutured to the aponeurosis of the external oblique mus- 
cle attached to Poupart’s ligament (Fig. 3), thus making a new floor of the 
inguinal canal composed of two superimposed and overlapping layers of 
fascia. The medial portion of the aponeurosis of the external oblique muscle 
is overlapped over the cord and sutured to the lateral portion of its aponeurosis 
close to Poupart’s ligament as a new roof for the inguinal canal (Fig. 4). 
The superficial fascia and skin are approximated separately. Either silk or 
catgut may be used for suture material — tension on the suture line should be 
sedulously avoided. 

Anesthesia . — Local or spinal anesthesia is used exclusively, as this type of 
anesthesia greatly facilitates the approximation of tissues without tension. 

After-Care . — The patients remain in bed ten days, and a spica bandage 
is applied for ten days more, after which no further restraint is used. Light 
work is permitted after six weeks ; heavj'^ work with caution after three months. 
Each case, however, is individualized. No restriction of occupation has been 
advised solely because of the operation. Many of the males under age 50 
have returned to heavy labor. 


* Personal communication. 
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Indications . — As early follow-up examinations indicated a strong, firm 
closure without recurrence, for the last five years this operation has been em- 
ployed as the operation of choice for all late adolescent and adult male patients. 
A simple Bassini operation has seemed quite adequate for children. 

End-Results . — ^There have been 394 cases subjected to this operative pro- 
cedure, of which 22 were bilateral — a. total of 416 herniae; 317 indirect, 80 
direct, and 19 recurrent (cases previously operated upon by other methods) 
(Table I). There has been no operative mortality. 

Table I 

INGUINAL HERNIAE 


Total cases 

304 

Bilateral 

22 

Total herniae 

416 

(a) Indirect 

317 

(b) Direct 

80 

(c) Recurrent 

. 19 


416 

The patients’ ages varied from 12 to 75, with 220 under 40, and 174 over 
40 — the greatest number being between 20 and 50. 

Tablc II 


ACC INCIDENCE 


Age Groups 

No. of Patients 

Under 20 

40 

20 to 30 . . . .... 

95 

30 to 40 

85 

40 to so 

100 

so to 60 

so 

Over 60 .... 

24 

Total 

394 

Follow-up Record. — Of the 394 patients, 

follow-up examinations were 

obtained in 339, or 86 per cent (Table III). 
55, or 14 per cent. 

Records were unobtained in 

Table III 


rOLLOW-UP RECORD 

No, of Cases 

Cases followed lo to 14 years 

21 

” ” S to 10 years . . 

63 

” ” I to 5 years 

74 

*' ” I year or less 

181 

Total 

339 

All records are based on actual, personal reexamination of the patient 
except in 16 instances, in which the records of examination for employment 
or reemployment by large industrial firms, with competent medical staffs, 
were accepted. It will be noted that i8i, or 53.4 per cent, were followed one 
year or less — all but 16 of these were observed six to 12 months after opera- 

tion. It has been impossible to obtain later 

examinations in this group 

(Table III). Four of our recurrences were 

discovered within a year of 
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the operation. Shelley states that the average postoperative time for re- 
currence was found to be 26 months. Erdman observed most recurrences 
within 12 to 18 months after operation, and believed a two-year follow-up 
sufficient. Gibson, acknowledging the deficiency of a less than nine-months’ 
follow-up, found that 72.9 per cent of recurrences occurred within this period. 
Comment . — There was but one recurrence in the group of 271 indirect 
herniae, or 0.4 per cent (Table IV). This occurred within six months of 
the operation and was found to be a direct hernia in the lower third of the 
inguinal canal just above Poupart’s ligament, and at a point below the level 
of the suture line of the superimposed medial external oblique muscle, where 
an opening in the fascia had probably been produced by a suture near Poupart’s 
ligament under too great tension. A modified rectus sheath operation was 
employed to repair the canal. This patient has remained well and solidly 
healed (three years). 

Table IV 

END-RESULTS 

Total Hemiae 416 

Recurrence (postoperative) 6 (1.4%) 


Percentage of 

Total No. Follow-Up No. of Recurrence 

Type of Hernia of Herniae Exam. Recurrences (Herniae Exam.) 

Indirect 3I7 271 I 0.4% 

Direct 80 72 2 2 . 77 % 

Recurrent 19 17 3 17.6% 


Following the usual Bassini type of operation in larger series, the rate of 
recurrence in indirect herniae has been reported as 8.7 per cent (Coley) ; 3.15 
per cent (Erdman); 1.3 per cent (Gibson); and by Taylor, following the 
Halsted operation, 5.6 per cent. However, when the rectus muscle or rectus 
sheath was employed in the repair, Erdman reported 13 cases, with no re- 
currences. 

In the direct hernia group, one of the recurrences was in a man, age 64, 
with bilateral herniae. The other recurrence in the direct group, and all re- 
currences in patients previously operated upon, were in men overweight, Avith 
a protruding abdomen (pot-belly type), in which exception intra-abdominal 
tension and abdominal strain can usually be suspected or anticipated. Grace 
and Johnson have reported a high rate of recurrence in men over age 50 
(25-34 per cent). 

A recurrence rate of but 2.77 per cent in direct herniae would seem grati- 
fying, but the number of our cases is too small to speak with finality (Table 
IV), Following the Bassini type of operation in direct hernia, Coley has re- 
ported 16.4 per cent recurrence; Erdman 16.6 per cent; Shelley 14.8 per cent; 
and Gibson 6.5 per cent; Taylor, following the Halsted operation, 18.08 per 
cent. However, Erdman reports a small series, in which the rectus muscle 
was employed in the repair, to show but 11.4 per cent recurrence; Shelley 
found when the rectus sheath or muscle was sutured to the inguinal ligament 
an increase in recurrence to 25.8 per cent. Coley feels that the direct hernia 
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slionld be individualized, and that a modified Bassini operation with a rectus 
sheath transplant or Gallie’s fascia lata sutures should be emplo3^ed. Gibson 
advocates the use of both the rectus muscle and sheath in the closure. Fallis 
stresses the proper closure of the transversalis fascia and the use of fascia 
lata sutures for direct herniae. Joyce’s recent suggestion to use pedicled 
strips of the aponeurosis of the externa! oblique muscle, as formerly advo- 
cated by McAndrew, for suture material in the repair, would, likewise, seem 
to have value as an optional method. 

Our recurrence rate of 17.6 per cent in recurrent herniae (Table IV), 
though lower than some reported statistics (23.1 per cent — Erdman), indi- 
cates that the usefulness of employing the rectus sheath for recurrent hernia 
is limited. The use of fascia lata sutures by the method of Gallic, or Mc- 
Andrew, as revived hy Joyce, or McFee’s transplant of cord to femoral canal, 
or Wangensteen’s use of a pedicled-flap of fascia lata, should have particular 
consideration in the operative cure of this type. Wilmouth’s suggestion that 
irritant solutions, such as 5 per cent tannic acid may be used during and 
after operation to increase the fibroplasia in the wound, may have merit. It 
is to be remembered that Burdick, and also Coley, have reported primary 
wound infection to be higher when fascial sutures are used. Certainly, as 
Coley has so well stated, the direct hernia, and particularly the recurrent 
hernia, should be individualized, and that method of repair employed which 
best suits the character and type of tissues found. 

Tablc V 

POSTOPCRATIVC COMPLICATIONS 

No of Cases 
3 

12 (3 34%) 

(Herniae examined) 

I 

Total. 16 

Complications . — Of the three postoperative wound infections, one occurred 
in a man with a postoperative delirium, who tore off his dressings, got out of 
bed repeatedly, and later developed a recurrent hernia. The other two in- 
fections occurred in strangulated herniae, where trauma of the intestine was 
present, and direct contamination of the wound from the sac resulted 
(Table V). 

The incidence of postoperative atrophy of the testicle is high (3.34 per 
cent) (Table V). Erdman reports but 1.5 per cent, Joyce none. There have 
been no instances found during the last five years — as our early follow-up 
revealed its occurrence. It was found to be due either to too great en- 
thusiasm for firm and tight closure at the internal ring of the second layer 
of the floor of the canal ; i.e., the too close suture of the medial anterior sheath 
of the rectus to the lateral margin of the external oblique aponeurosis, or 
from angulation of the cord over the sharp edge of the external oblique 
muscle when the suture line was carried above the normal level of the internal 
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ring. Closure of the internal ring, when indicated, by suture above the ring, 
and not carrying the line of sutures of the inguinal repair above the normal 
position of the internal ring has eliminated this complication. 

CONCLUSIONS 

A fascia-to-fascia closure for inguinal hernia, employing the rectus sheath, 
has proved a satisfactory procedure, with a very low incidence of recurrence 
in indirect and direct herniae (0.4 and 2.77 per cent, respectively). It is par- 
ticularly suited to cases not previously operated upon. Care must be taken to 
avoid angulation of the transplanted cord at the internal ring, or atrophy of the 
testicle may result. For recurrent hernia, some tjqie of operation in which 
fascial sutures are emplo3^ed seems preferable. Certainly, in direct and re- 
current herniae the case should be individualized, and that method of repair 
employed which best suits the type and character of tissues found. 

REFERENCES 

^ Andrews : Chicago Med. Rec., 9, 67, 1895. 

^ Bassini : Arch. f. klin. Chin, 40, 429, 1890. 

® Bloodgood ; Anxals of Surgery, 70, 81, 1919. 

^Burdick, Gillespie and Higgenbothan : Annals of Surgery, 106, 333, 1937. 

® Coley, B. L. ; Annals of Surgery, 80, 242, 1924. 

® Cole}'-, W. B. : Am. Jour. Surg., 2, i, 1927. 

Idem: Am. Jour. Med. Sci., 109, 487, 1895. 

’’Erdman; Annals of Surgery, 77, 171, 1923. 

®Fallis; Annals of Surgery, 106, 363, 1937. 

° Farr : Surg., Gynec., and Obstet., 44, 261, 1927. 

Ferguson, A. H. : J.A.M.A., 33, 6, 1899. 

^^Gallie; Can. Med. Jour., 13, 469, 1923. 

Idem: Arch. Surg., 9, 516, 1924. 

Gibson : Annals of Surgery, 92, 744, 1930. 

Grace and Johnson; Annals of Surgery, 106, 347, 1937. 

Halsted, W. S. : Bull. Johns Hopkins Hosp., 14, 208, 1903. 

Idc 7 u: Ibid., 4, 17, 1893. 

Joyce; J.A.M.A., 115, 971, 1940. 

McArthur; J.A.M.A., 37, 1162, 1901. 

Idem: Ibid., 43, 1039, 1904. 

^'McFee; Annals of Surgery, 112, 1071, 1940. 

^®Seelig; Arch. Surg., 7, 513, 1923. 

Shelley ; Arch. Surg., 41, 747, 1940 ; Ibid., 857. 

Taylor ; Arch. Surg., i, 282, 1920. 

Wangensteen ; Surg., Gynec., and Obstet., 59, 766, 1934. 

-“Wilmouth; Surg., Gynec., and Obstet, 71, 802, 1940. 

Discussion. — Dr. Bradley L. Coley (New York, N. Y.) : First, I 
should like to congratulate the authors of the two excellent papers on hernia, 
a subject of great importance. In anj^ problem of surgery, where so many 
technical modifications and new procedures are advocated, it is obvious that 
the ideal has not yet been attained. It also indicates the failure of any one 
method to solve all phases of the problem. 

There are many causes for recurrence after operation for inguinal hernia. 
Among the more important may be mentioned; Failure on the part of the 
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operator to identify and remove adequately a small indirect sac where the 
obvious finding is a direct hernia ; or, overlooking the small direct or potential 
direct hernia while dealing with a more obvious indirect sac. 

Wound infection is well-recognized as a frequent cause of recurrence, and 
any efforts to improve wound healing, and thus lower the infection rate, will 
per sc improve the recurrence rate. At the Hospital for Ruptured and Crip- 
pled, most of us have been very much impressed by the results attendant upon 
the adoption, some years ago, of nonabsorbable suture material for routine 
hernia repair. We have satisfied ourselves that our recurrence and infection 
rates have been markedly lessened. 

I have heard it said that the results following the use of silk are in no small 
measure due to the meticulous care necessary to the adoption of the silk technic. 
Some have expressed the view that if catgut were used with the same care, the 
results would be just as satisfactory. This view seems to me to overlook the 
fact that with silk there is a minimum amount of tissue reaction, and that if 
fine silk is used, the operator must necessarily avoid placing the sutures under 
tension; we believe that any hernia repair in which the sutures are under 
tension is apt to result in a recurrence. 

I should like to emphasize Doctor Estes’ statement that, in operating for 
hernia, one should individualize the operation, suiting it to the conditions found 
in each case. Hamilton Russell held that simple removal of the sac in children 
was sufficient. He felt that the suturing of muscle near the internal ring in- 
terfered with its normal sphincter action and was actually harmful. This 
sphincter action may be so affected as to prevent the contents from being ex- 
truded into a pre-existing indirect sac until some sudden strain, catching the 
muscles off their guard, may force the sphincter, and a protrusion results. It 
seems certain there is much logic in this contention. 

In reporting results of hernia operations we have felt that the recurrence 
rate should be based upon the total number of cases followed over a period 
of two or more years ; and it would be interesting to know whether such a 
follow-up of Doctor Estes’ series would make any difference in his final re- 
currence rate. In our experience, a follow-up of less than two years is not 
an accurate index of the rate of recurrence. 

I was much interested in Doctor Robins’ operation, aiming at the re- 
enforcement of that point in direct hernia which is notoriously the weakest, 
and which is the site of the majority of recurrences, i.e., the space just above 
the crest of the pubis. His demonstration of the fact that there is a strong 
fascia over the bone at this point indicates that this is probably an excellent 
point at which to anchor sutures designed to close this defect. We have not 
personally employed this method, but it seems to be of definite value, and, in 
principle, to resemble the “high approach” operation for femoral hernia. 

In closing, I should like to say a word about the applicants for employment 
who present themselves with a small bulge (potential direct hernia). Follow- 
ing a physical examination, these men are rejected by such organizations as 
the police and fire departments, postal service, public utilities and other in- 
dustrial concerns. It has been our contention that these cases often do not 
warrant an operation. Now that the country is entering upon a program of 
national defense, with large numbers of young men being called up for ex- 
amination for militar}'^ service, I think it would be well to recall what Dr. 
William A. Downes concluded as a result of his experience in the last war, 
namely, that many unnecessary operations for “direct bulges” or “direct weak- 
nesses” were performed in order to get the men in condition for military 
service, and that the percentage of recurrences following these operations was 
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high, I would plead for the exercise of judgment in the selection of these 
cases for operation. 

Dr. Harold L. Foss (Danville, Pa.) : I believe that the constantl)’- varied 
methods so frequently referred to in the literature, and in the many newly 
devised operations perennially described, indicate that the recurrence rate is 
too high. There is one fundamental principle in the treatment of inguinal 
hernia. To succeed in achieving a permanent cure we must obliterate the 
inguinal canal, and that means bringing some structure down and approxi- 
mating it to Poupart’s ligament in such a manner that it will remain there 
permanently. Many years ago, Kontz, of Johns Hopkins, showed in experi- 
mental animals that muscle and muscle will firmly unite, as fascia unites to 
fascia, but that in the former case it takes longer. Catgut does not keep these 
unlike tissues in approximation for a sufficiently long period, so silk has been 
used by us for 20 years. Recently we have changed to cotton. 

About ten years ago I reported 800 operations for inguinal and femoral 
hernia among the coal miners of central Pennsylvania. Many of the patients 
operated upon for inguinal hernia on my service are also iron puddlers, and 
railroad men. In iron puddlers the greatest possible strain is thrown upon the 
abdominal muscles. These patients must be cured and must remain so. There- 
fore, we tried various technics over a period of many years. Our recurrences 
in this period have averaged 1.8 per cent. A slight modification of the original 
Bassini operation, using cotton, interrupted sutures, with skin clips in the skin, 
the operation performed under spinal anesthesia is, in my hands, the most 
satisfactory procedure I have found after experimenting with every known 
technique in the performance, now, of some 2,000 herniorrhaphies. 

Doctors Estes and Robins have cast further light on the cause of recur- 
rences and both have suggested original and ingenious methods for improving 
our results. 

However, as to the use of fascia; I do not know of a better example in 
surgery where a simple procedure has been made unnecessarily hard than the 
one of the repair of simple inguinal by means of fascia, and yet in the hands 
of many (Payne, Joyce, Estes, Gallic, Robins, et al.) it has been, indeed, a 
thoroughly satisfactory technic. In large diaphragmatic repair of the average 
inguinal hernia, I doubt if it is ever absolutely necessary. I am one of those 
stubborn individuals who believes he can cure any inguinal hernia with silk 
or cotton that anyone can cure with fascia. 

Dr. Willard Bartlett (St. Louis, Mo.) : Just a word with regard to 
atrophy of the testicles, of which we hear very little, particularly with reference 
to bilateral herniae of any type. I had one patient with a double postoperative 
atrophy. That is so serious that if anyone encounters it he will probably take 
steps to eliminate it. So it seems that one is justified in undertaking but one 
operation at a time in a patient who has need for a double herniotomy. 

About recurrent herniae ; we heard a lot about treatment of the abdominal 
wall. I think most of us are prone to forget, particularly in I'ecurring hernia, 
that there are two underlying causes of which suture failure is one, while 
internal tension is the other. If the control of function of body orifices is 
interfered with, there is increased tension not only abdominal but intracor- 
poreal. If this is given due consideration along with the type of herniotomy 
we just heard of, I believe there would be fewer recurrent herniae. I did the 
eleventh operation on a man 20 years ago. It had taken a year to get him 
ready, and there is still no need for a twelfth. I think this is a point that 
needs attention. 

Dr. G. B. Rhodes (New York, N. Y.) : I would like to describe, briefly, 
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an operation for repair of the rectus flap, meeting with the requirements; 
first, fascia-to-fascia ; second, complete absence of tension ; and third, ability 
and possibility of closing the defect of which Doctor Robins has spoken. The 
operation is started in the usual wa}" as for the Bassini operation. You can 
place behind this the weak degenerated muscle if you wish, but I do not think 
it has any ])articular value, as the muscle is weak, relaxed, atonic, and of no 
structural value. A triangular flap of rectus is cut. This is brought down and 
out, and then passed through a slit in the fibers of the external oblique. The 
flap can now be sewed to the shelving edge of Poupart’s ligament and as far 
down as the pubic spine. The rest of the operation is performed as usual. 

Dr. Frederic W. Bancroft (New York, N. Y.) : I feel that Doctor Estes 
has prepared for us a very satisfactory procedure in his rectus sheath closure. 
I have employed it as he described, but never fold in the medial portion. There 
is. however, one modification that might be used to advantage. It has always 
seemed to me that the first line of defense in the recurrent or the direct hernia 
is the rent in the transversalis fascia. I have been much interested in the work 
of Dr. Allen Fuller, of the Veterans’ Hospital, in New York. As you may or 
may not Icnow, the Veterans’ Hospital, in New York, is the clearing hospital 
for all the various hospitals along the Atlantic seaboard, and it is apt to receive 
all the direct and recurrent herniae. Doctor Fuller believes that the bladder, 
when the patient is in an erect position, is one of the factors that tends to 
cause recurrence by hydrostatic pressure. To relieve this difficulty he dissects 
the bladder entirely free from the sac in direct and recurrent herniae. This 
leaves a raw area on the bladder, which he whip-stitches, and then passes the 
two ends of the suture through the rectus muscle from within outward and 
ties them over the rectus sheath. This procedure transplants the bladder 
toward the mesial line. When this procedure has been accomplished, it is 
very easy to isolate the transversalis fascia near the outer border of the rectus 
muscle. This rent in the transversalis can then be sutured to Poupart’s liga- 
ment. The remainder of the procedure can then be done as described b}’’ 
Doctor Estes, I have iierformed this operation several times myself and feel 
it is a very satisfactory method of repair in difficult herniae. I have never seen, 
nor has Doctor Fuller, any disturbance in bladder function following this 
procedure. 

Dr. Harold Foss (Danville, Pa.) : I would like to call attention to the work 
of Doctors Mead and Ochsner on the use of cotton as a suture and ligature 
material : work which I feel may prove an important milestone in the progress 
of surgery. After reading their interesting paper in the April, 1940, issue of 
Surgerj', I began, rather cautiously at first, and with some misgivings, to ex- 
jieriment with cotton. I now find it a material well-suited to surgery, yet one 
that has reposed in every sewing basket for centuries, and the value of which 
is but little appreciated. We have used Nos. 30 and 50 plain white sewing 
cotton practically continuously for the past three months in the following 
operations (Table I) : 

Including the primarily infected cases with those which were clean, we 
were obliged to remove cotton sutures in 2.4 per cent of all the cases, two being 
infected before operation was performed (Table II). I am sure that cotton 
will ultimately replace silk and I feel it will, in time, largely replace catgut. 

I fully believe cotton to be one of the ver}" best suture and ligature materials 
available. 

Cotton is also worth considering fi'om an economic standpoint, this being 
a phase of the matter which ma}- well intrigue our hospital superintendents. 
We used in our institution, in 1939, about $1,500 worth of suture material, 
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silk and catgut. On the same footage-basis, had cotton been used, $4.20 would 
have supplied us with all our suture material for a year. One cent will buy 
100 feet of cotton, but will buy but three inches of catgut; a mile of catgut 
costs $224, and a mile of cotton 53 cents. Cotton increases in strength on 
boiling by about 10 per cent, and loses less than 25 per cent of its tensile 
strength after four weeks in the tissues, in contrast to the well-known and 
rapid loss of tensile strength of catgut — ^falling rapidly after the first 72 to 96 
hours. 


Table I 

INSTANCES IN WHICH PLAIN WHITE SEWING COTTON HAS BEEN EMPLOYED 
September i, to November 30, 1940 

No. of Cases 


Operations upon gallbladder and bile ducts 41 

Hysterectomy and other pelvic operations S3 

Herniorrhaphy 24 

Thyroidectomy 25 

Mastectomy . . . . 8 

Appendicectomy 28 

Operations upon stomach and duodenum 6 

Nephrectomy 4 

Operations upon colon 9 

Miscellaneous 33 

Dispensary: Lacerations and minor operations 35 

Total 266 


Table II 

INSTANCES IN WHICH COTTON SUTURES WERE LATER REMOVED 

No. of Cases 


Cholecystectomy i 

Appendicectomy (one case’*') 2 

Hysterectomy i * 

Bilateral saphenous ligations 3 

Total 7 (2.4%) 

* Previously infected. 


In our hands, wound healing has been better than we have ever obtained 
with other materials, and tissue reactions markedly less. The perfect utility of 
this ubiquitous, cheap, and lowly thread, in practically all types of major 
surgery, has proved one of the most amazing things in my surgical experience. 

Dr. Donald Guthrie (Sayre, Pa.) : I agree with everything Doctor Foss 
has said about the advantages of cotton thread for ligatures and sutures. 

Doctors Ochsner and Gage have made a valuable contribution in suggest- 
ing the use of cotton thread to replace silk. W e have used fine silk extensively 
in our clinic for over five years, as we have been certain that it has many ad- 
vantages over catgut, but after our experience with cotton thread for the past 
eight months, we believe it to be much more satisfactory in every way than silk. 

Dr. W. L. Estes, Jr. (Bethlehem, Pa., closing) ; There are two or three 
points I would like to touch upon briefly. It seems to me to be a perfectly 
just criticism that a considerable portion of our series of cases failed to have 
a sufficiently long follow-up to speak with finality about the operation described. 
Our feeling is, therefore, that this is a preliminary rather than a final report 
of end-results. Secondly, I believe there would be general agreement that 
fascia will unite with muscle, but the point to be emphasized is that a fascia- 
to-fascia union is sti'onger. Finally, there is often found, in instances of in- 
direct herniae, a weakness or bulging— a partial or complete breaking down 
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of the transversalis and the posterior wall of the inguinal canal ; i.e., a direct 
as well as indirect hernia. When this anatomic set-up is encountered we have 
found it expedient to suture the conjoined tendon and the margin of the in- 
ternal oblique to Poupart’s ligament as a preliminary step before proceeding 
with the fascia-to-fascia closure. 

Dr. Charles R. Robins (Richmond, Va., closing) ; I did not expect to 
make many conversions. When a man has spent somewhere about a generation 
developing a technic, he is not going to jump off to something else because a 
youngster comes along and makes a suggestion. However, I do believe there 
is some virtue in what has been suggested. 

Doctor Estes has referred to eminent surgeons of the past, for development 
of his technic and for the modifications he has made. It was those same 
Masters that started me to try to find something else to cure hernia. The flap 
from the rectus sheath was employed by Halsted and Bloodgood, and also by 
Downes, and all discarded it. It did not work the way they manipulated it. 
Doctor Downes, in a paper presented by him before this Association, said he 
had given up operations upon direct hernia except in certain cases. Bloodgood 
made the statement that where a finger could be introduced, and particularly 
if two fingers could be introduced and swept around behind Poupart’s liga- 
ment and the rectus muscle, he had never seen a case of this sort that was 
cured. 

Two cases came to me with direct hernia, and, at that time, having heard 
such very discouraging reports from the gentlemen mentioned, I told one of 
the patients — “You have a form of hernia which is difficult to curt and may 
recur, but if you want me to operate I will.” So I operated upon him. At 
that time Babcock, who was the first one to describe the thickened ligamentous 
covering of the pubic bone, had an operation which he advocated and which 
appealed to me because he did it with one strand of catgut. So I tried it on 
these two cases — and one man was so impressed by my honesty in telling him 
it might recur, that he came back to me when tlie second operation was neces- 
sary. When I asked him if he wanted me to operate upon him the second 
time, he replied that I was honest at any rate and for that reason he had come 
hack to me. At the second operation I employed a patch graft, which cured 
him, and he remained cured until his death ten years later. 

I want to leave a thought with you that may bear fruit: Doctor Estes’ 
operation represents one of the type that really accomplishes something toward 
the cure of hernia. The fascia is the important thing. Nobody could criticize 
his results. He referred to Joyce, who read a paper before the American 
Medical Association, in which he reported most remarkable results. I thought 
they were the best I had seen, but I believe Doctor Estes is getting close to it. 
They are using fascia. I have noted that where surgeons are making progress 
they are using fascia. 

When we have this muscle deficiency to which I have called attention, it 
can be demonstrated in operations for direct hernia, if you make a golf club 
incision extending over the pubic bone. You will find then there is either no 
conjoined tendon, or merely rudimentary fibers. My opinion is, if you have 
a deficiency any suture you use will be under tension. Fascia is the only tissue 
you can apply under tension that will hold. Up to the present time I have 
not had a recurrence. Of course, I do not perform many. I have a private 
hospital, and have no connection with industry or insurance companies that 
would send me many cases. The only thing is, my people believe my operation 
will cure them, but I would like to have somebody tr)'^ it on a large number 
of cases, without prejudice, and see how it turns out. 
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Urinary calculi have been of interest for many years, whether they 
involved the kidney, the ureter, the bladder, or the urethra. The subject has 
received much study, and the stones have caused much sufifering. Much 
thought and effort has been employed for those seeking to give relief from 
this condition. Some very interesting experiences have come under our 
observation in this field. 

The amount of effort spent in the solution of this subject is evident 
from the numerous contributions, both by lay and medical authors from 
Hippocrates to the present time. Hippocrates describes in detail and with 
accuracy the condition, and also surgical procedures, for the removal of stones 
from the pyonephrotic kidney (Kelly). The perusal of these writings is 
interesting. 

A communication by Master John Arderne (1307-1380), Cambridge 
Reprint (unpublished), appears in “A Mirror for Surgeons,” Sir D’Arcy 
Power; Little, Brown and Company, Boston, 1939: 

"A stone impacted in the urethra causeth the patient to suffer right great pain and 
intolerable sorrow. It may be pushed back into the bladder by an instrument of silver 
or latten such as may be made in every good town by Craftsmen that maketh pins for 
women’s heads or at the goldsmiths. Many a one have I so holpen. I have seen young 
men and old in which the stones have been so great that they could neither come out by 
the eye of the yard nor be pushed back but always abideth in the middle of the yard. 
And I cured them easily and quickly in this manner: First, I took the patient and laid 
him grovelling and then I bound the yard on both sides of the stone with linen bands, 
so that the stone might nowhere flee away, and with a little incision upon the stone 
with a lancet or with a razor I had out the stone, and after that I sewed the outer skin 
over the hole with a needle and thread, and then I laid on a dressing of white of an egg 
mixed with finely ground wheaten flour and left it for three days, and within fifteen days 
I had him perfectly cured.” 

Many of us have met a small stone in the urethra which was removable 
rather readily by simpler measures ; had it been more difficult, Mr. Arderne’s 
report would surely have been helpful. 

We have noticed that the lay writers on this subject have, for the most 
part, considered it an ailment which causes suffering and is to be borne 

* Read before the Fifty-third Annual Session of the Southern Surgical Association, 
Hot Springs, Va., December 10, ii, 12, 1940. 
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with patience. Some have seemed, however, to make rather light of the 
ability of medical men of the early days to relieve the condition. Michel de 
Montaigne,* whose autobiography, edited by Marvin Lowenthal, in 1935, we 
perused with much interest, says that many of his family and his friends 
were sufferers from stone, and those who consulted the physicians died early, 
while those who neglected to do so lived to about age 60. He was stricken 
with stone himself, and it took him quite suddenly and quite unawares. He 
found after a time that the condition was a good thing for him as it took his 
mind off some very grave and serious worries and kept it on the stone. 
Being a philosopher, he wrote: “What a pity I am not gifted like the man 
from Cicero, who, dreaming he was lying with a wench, awoke to find the 
stone in his sheets.” He continues: “My own pains have strangely blighted 
my taste for wenching.” 

Seriously, this topic deserves the most careful consideration, and its 
many complications are also of particular interest. Tire importance of the 
subject was impressed upon one of us (J. G. S.) when, in 1905, during a 
session of the Tri-State Association of Virginia, North and South Carolina, 
at Greensboro, N. C., Doctor Long asked me to operate upon a physician 
with a tumor of very large size in the left loin. When asked for his diagnosis 
he said: “The deponent sayeth not.” The patient had some pain during the 
early course of the affection, but it was never severe. He never noticed 
any hematuria. Rare febrile attacks were considered malaria. The mass 
continued to increase in size, which caused most of the patient’s discomfort 
through the years. The diagnosis of hydronephrosis from irreteral stone 
was made without instruments of precision, and was based upon its slow 
increase in size ; its location ; the absence of pain on manipulation ; its afebrile 
course, except during part of its development ; and the fluctuation on bimanual 
palpation. Realizing no other condition which would give all these S3'mptoms, 
the final clincher diagnosis was made on the table. Recovery followed 
removal of the kidney and the entire ureter, which was ligated at its entrance 
into the bladder and divided. The specimen was sent to Dr. Howard 
Kelly by Doctor Long, and appears in Diseases of the Kidneys, Ureters, and 
Bladder; Kelly and Burnam, Vol. ii, 102-103, 1914. 

Another very interesting case came under our care with one large 
stone in the right kidney pelvis and two small ones in the left. In this 
instance, the patient had suffered more than the one just reported and, 
while the condition had lasted for some time, it had forced the patient 
to come for relief earlier but not before the right kidney had been destroyed 
almost entirely by pyonephrosis. Her physician, a keen observer, recognized 
the gravity of her ailment and employed the means of precision before asking 
us to see her. There was no difficulty in making a diagnosis from the 
clinical symptoms and the skiagrams showed the stones clearly, while the 
left kidney was found present with the Avo small stones but performing 
almost tbe entire function (Fig. i). 

* Houghton Mifflin Publishing Companj% 
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When such condition as the one described is met, its demand for the 
most accurate judgment is imperative. One cannot tell, arbitrarily, which 
is the better plan of treatment to pursue. In this case we had one kidney 
almost completely incapacitated and the other with sufficient impairment 
to warn us to use care in the management. Some writers upon this subject 
have taken the position that it is usually best to operate upon the least 
damaged kidney first, where both are involved with stone, and claim that 


Fig. I. Fig. 2 . 



Fig. 3 , 


the damaged kidney will carry on to take the patient through the postopera- 
tive period and will not react as severely as will the least damaged organ. 

In this case the problem was more difficult of solution because of the 
marked damage of the right kidney which carried the larger stone and its 
added infection. It was finally decided to attack the right side, even in 
the belief that this organ would probably have to be sacrificed. Our con- 
sultation brought this conclusion since removal of the small, and more or 
less "silent” stones on the left side would leave the patient without relief 
of her serious and painful symptoms. It also might result in failure of 
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the left kidney function and bring on complete anuria; therefore, it seemed 
that the other plan was most likely to succeed. 

She was operated upon, October 7, 1922. The right kidney was exposed 
through a lumbar incision; a very large stone was found crowding the 
pelvis and impairing beyond hope the restoration of function in this kidney 
(Figs. 2 and 3). The immediate outcome confirmed the wisdom of the 
procedure. Her symptoms improved at once, and the output was 503 cc. 
during the first 24 hours, increasing to 562 cc. in the second 24 hours and 
680 cc. on the third da}^. The amount arose each day until it reached 
1,360 cc. on the seventh day. She was under observation for some time 
thereafter, and the reports were satisfactory, during which time she gained 
in flesh and strength, suffered no pain, no discomfort, and the urine showed 
no abnormal constituents. 

This case emphasizes the contention so often made for early removal 
of stones in the renal pelvis before damage is done to the renal structures 
by their long-continued pressure. 

This lady had not been seen for a number of years until some time ago, 
when we learned her present condition, which was found to be excellent. A 
request to be allowed to take a roentgenogram was not granted. She said: 
“Doctor Sherrill, those two little stones have not bothered me at all in 18 
years, and I prefer not to disturb them, even to have a roentgenogram made, 
as I do not care to see their condition.” 

A very illuminating case of extremely large renal stone, with 64 minute 
concretions, existing through many years; destroying the left kidney; and 
developing both hydronephrosis and pyonephrosis, was referred by her physi- 
cian, who had made the diagnosis. This was confirmed by roentgenologic 
and laboratory examinations, and was concurred in by us. 

She was operated upon, April 13, 1940. Through a left lumbar incision, 
the kidney with the 64 smaller concretions, and a considerable amount of 
purulent urine was removed. This is a demonstration of what amount of 
disease can be accommodated in some cases and also shows the remarkable 
tissue changes in the reparative effort within the kidney tissue. It was neces- 
sary to sacrifice this kidney, but, thus, we were enabled to obtain a recovery 
(Figs. 4 and 5). 

Many years of suffering and illness could have been avoided had she 
known, early in this affection, the advantage of medical advice. In the 
light of recent knowledge, such instances may be avoided. 

In seems proper at this time to give consideration to the management 
of such patients who have had a successful nephrectomy. Recently, the follow- 
ing query was made in the Journal of the American Medical Association, 
115, No. 16, October 19, 1940: “If a patient has had a nephrectomy because 
of massive involvement of the kidney by numerous large calcium phosphate 
calculi, would giving dilute hydrochloric acid, much as we do when babies 
have strong alkaline urines, but in much larger quantities, acidify the urine 
sufficiently so that a continued acid-ash diet will no longer be necessary?” 
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Answer (in part) ; “After one kidney has been removed because of extreme 
nephrolithiasis, calculi seldom will form subsequently in the remaining kid- 
ney.” W e were impressed, particularly, because it called our attention to the 
fact that we had no recurrence in the opposite kidney following nephrectomy. 



Fig. 4. — Shows a very large calculus in situ. Fjg. 5. — Pyonephrosis. Shows the large cal- 

culus .and 64 small concretions removed from 
the left kidney pelvis. 


Quite a number of patients have passed small stones from the kidney 
during the years, some with but little difficulty and others only after intra- 
urethral manipulation. Such cases usually go to the urologist, who is able 
to give the necessary time and painstaking attention and detail to this 
department. The presence of calculi in the urinary tract of children, accord- 
ing to Brenner, has been frequently overlooked, despite statistical evidence 
to show that urolithiasis in the child is far from an insignificant entity. The 
incidence, evident from these statistics, parallels, to a great extent, the eco- 
nomic conditions under which these patients dwell. 

At present, the aids to diagnosis have improved to the point that one 
does not attack a case of this kind without full knowledge of the affected 
organ, but also with the demonstration of the presence of another kidney 
and its functional capacity. Since then, a number of renal, ureteral, vesical 
and even urethral stones have come within our purview, and they have 
always proven interesting. There is no department of surgery in which 
the refinements and the accuracy in the results of studies by methods of pre- 
cision are so near perfection. This does not lessen, however, the value of 
the accomplishments through the years by the competent general surgeons 
who have relieved many such patients. 

Personally, we know of no department of Surgery which has given us 
more satisfaction or better results to the patient. It is remarkable how 
long a patient will carry stones in the renal pelvis, the ureter, and even 
the bladder without asking for relief. It is also surprising to what size such 
concretions reach before coming to operation. In a number of instances we 
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liave found the entire secreting structure of the kidney lost when the patient 
presents for treatment (Fig. 6). 

We are impressed with the efficiency with which one kidney takes on, so 
successfully, the function of the organ which has been thus destroyed. The 
presence of calculi in both renal outlets presents additional problems to 
those found in unilateral lesions, which are readily appreciated. The double 
lesion is interesting for several reasons, because in the first place bilateral 
stones are not of frequent occurrence. Small stone formation in the kidney 
of each side is not of great fiequency and the occurrence of those of large 
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Fig 6 — Shows a large staghorn stone 


size is more rare. When the symptoms show on each side they are usually 
sufficient to force the patient to seek relief before extreme limits are reached, 
and this lessens the frequency with which large stones are found. Bilateral 
stones are of particular interest to the surgeon, because he is forced to decide 
the best method of treatment and clinical handling to conserve these struc- 
tuies and to bring relief to the patient promptly. 

The usual complications which accompany the presence of calculus are 
met more often in cases affecting both sides. They deserve the very prompt 
consideration of the surgeon. Your attention is asked to a brief mention of 
tliose most frequently observed. 
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The nervous spasm excited by the irritation of a calculus, be it large 
or small, single or multiple, especially when formed of oxalates, phosphates, 
or urates with a rough exterior, is likely to cause partial or complete inter- 
ruption of secretion. This may be transient or may persist to the point of 
danger to life. Its occurrence appears to be more likely when the kidney 
structure was inflamed from some form of infection prior to the deposit of 
crystalline salts, and results in stone formation of size sufficient to increase 
the presence of colloids, bacterial clumps and blood clots in the excretory 
ducts and renal pelvis. Thus, we find a chain of events reacting in such a 
manner as to form a vicious circle. 

The complications following upon these events increase in proportion to 
the time elapsing between the first shower of crystals (particularly oxalates) 
and their aggregation upon the nidus of colloid or mucoid material already 
thrown down in the kidney pelvis. Symptoms calling the patient’s attention 
to something unusual, which disturbs his well-being, are increased by exer- 
cise, such as walking, playing golf, tennis, baseball, etc. The more violent 
the exercise and the more sweating produced thereby, results in a concentra- 
tion of the urine and the deposits therefrom, as well as an increase in the 
pain and discomfort, because of the irritation of the sharp particles pene- 
trating into the mucosa. Rest and a change of position with sedation gives 
temporary relief. 

The patient continues to carry on and, as it were, becomes accustomed 
to a minor degree of suffering and until another sudden and severe attack, 
which is fortunate for his well-being, because it urges him to seek medical aid. 

In a discussion of this subject one must give some thought to the causes 
of stone formation in the urinary tract. It is well to consider the knowledge 
gained from the more recent investigations into the frequency and the causa- 
tive factors in the precipitation of concretions from the urine. It has long 
been recognized that obstruction with stasis, infection, concentration and a 
high degree of acidity were important in the production of concretions, par- 
ticularly, if a foreign body were present. The latter may be of inorganic or 
of organic origin. 

Recent observers conclude that renal stones may, in part, be a deficiency 
disease. Brenner,* under incidence, states: “The presence of calculi in the 
urinary tract of children has been frequently overlooked despite statistical 
evidences to show that urolithiasis in the child is far from an insignificant 
entity.” Gross says: “That most urinary calculi originate in the kidneys, 
from which they descend into the bladder where they gradually increase in 
size and ultimately produce obstruction.” This statement is generally borne 
out by other observers. 

Owing to the ease with which small fragments of concretions escape from 
the kidney pelvis, but few stones are found at present in the renal pelvis in 
children. Formerly, the number reported present, in large groups of cases, 
was quite large. Notably, in 1900, Assendelft, in 630 cases of vesical calculi 

* Brenner, Edward C. : Pediatric Surgery. Lea & Febiger, Philadelphia, 1938. 
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in several Russian hospitals, found 77 per cent in children under 10 years of 
age, and 86.5 per cent in children under 20 years of age. Monte (1881) 
quotes Civiali, who found, that 45 per cent of 5,000 cases of calculus occurred 
in children, at that time. More recently, in America, in children with a 
higher standard of living and a better balanced diet, the incidence is much 
lower, yet quite significant. Notably, Hager and Magath (1928) found 15 
of 1,808 renal; seven of 813 ureteral; and ii of 674 vesical calculi in 
children. In 1924, Bugbee and Wollstein, in over 4,000 pediatric postmortem 
examinations, found 13 with renal calculi, all associated with infections. One 
case occurred in an eleven-day-old baby. Theodorescu (1928) reported 50 
cases of renal calculi in 140 autopsies, the majority under six months of 
age. He concluded that faulty feeding, starvation, and attendant debility 
were important factors. 

The patient must be advised to live in a manner which will lessen 
any deviation from the normal. In one of the cases described, the measures 
to obtain this result would not he recommended very highly. Her attendant 
gave her the usual instruction and advice as to diet, exercise and mode of 
life, with orders to drink large quantities of pure water free from a large 
proportion of alkaline ingredients, to partake freely of nonalcoholic drinks, 
and get plenty of rest after moderate exercise. As a fact, however, like 
most patients she was not impressed with any certain times to report for 
observation. It is likely that as she failed to remain long under his 
care, she did not long follow the rules given her. Nevertheless she has 
continued in good health for over 17 years, and has, to all outward signs, 
remained well. One cannot criticize her for remaining without a physician. 
Could we have given her a better chance or more certain security from the 
formation of another stone? 

The progress in the study of the best diet for certain conditions has gone 
on apace with the progress in other lines and, although we have no records 
to back the statement, it seems likely that stone formation in the urinary 
tract is probably less frequent than in the past. A recent Manual of Urology* 
devotes only 15 lines to the subject of diet, but we confess he covers the 
question most succinctly. Here, the statement is made that ketogenic diet 
has been supplanted almost altogether by the use of mandelic acid. “This is 
much simpler to use, obtains results more quickly, and is more efficacious.” 
After the removal of a stone or one has been passed he says : “High vitamin- 
ash diets are recommended by Higgins. In alkaline urine a high vitamin 
A acid-ash is prescribed, but if acid, a high vitamin A alkaline-ash diet is 
advised.” In the effort to prevent the recurrence of the gravel, elimination of 
infection from the urinary tract is essential. In children when symptoms of 
pyelitis present, which is by no means infrequent, attention must be given 
to check and control it, if possible, as a preventive measure against stone 
formation. 

Tuberculosis, in our experience, is rarely followed by stone, and, at 

* LeComte, R. M. : Manual of Urology. Williams & Wilkins Co., Baltimore, 1939 - 
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most, some shadows may be seen when calcification of its products occurs. No 
such case is recalled in our work. The free ingestion of water, bland, and 
with little lime and other basic salts should be urged. Anything which 
obstructs the outlet should be corrected as a measux'e of prevention. 




Ftc. 7. — Shows the head of a pedunculated stone in a diverticulum. Two smaller 
stones rolled around its concave surface. 


The Yearliook of Urology gives much interesting information on urog- 
raphy, and the comparative value of intravenous pyelography is much simpler 
and less painful and trying to the patient, with much less damage and trauma 
to the bladder and ureter. 

Brief mention must be made of perirenal infections resulting from per- 
foration into this space of the stone itself, or from the invasion of the fatty 
tissue by contiguity of structure. This type of complication was well covered 
in the literature many years ago. Most of you have handled stones in the 
ureter and those in the bladder, and are perhaps most familiar with these 
conditions. We have seen some very large and interesting stones in the 
bladder and prostate. Also stones have formed in the pockets of diverticula. 
An interesting case of such stone is shown in Figure 7, where the head 
of a pedunculated concretion held in the pocket had a base with a concave 
surface upward on which a large stone with a smaller one rolled about within 
the bladder, adding nothing to the patient’s comfort. 

Discussion. — Dr. Thomas S. Cullen (Baltimore, Md.) : I have 
thoroughly enjoyed Doctor Sherrill’s excellent paper. The management of 
bilateral renal stones has always interested me to some extent, but ever since 
I had bilateral stones myself, this subject has meant much more to me. 

In August, 1936, Dr. Benjamin O. McCleary, one of the squares! men 
I have ever known, who for years had charge of the technical work in the 
Gynecologic- Pathologic Laboratory at John Hopkins Hospital, came up 
to see the quintuplets and then visited me. We had a glorious time, but two 
weeks later he had a cardiac attack and was gone. I came down from camp a 
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week earlier than usual to attend his funeral and spent the succeeding week 
at Mrs. Cullen’s cozy country home, Morling’s Chance, near Easton, Md. 

The day before I was to return to work I went out among the pine 
trees where the men were making a path. In leaning over to pick up a file, 
something happened. I returned slowly to the house, went to bed and was 
actively nauseated all day and all night, and had much pain in the right 
upper abdomen. I had had acute intestinal obstruction for five days a num- 
ber of years ago, as fully described by Dr. Ernest H. Gaither in the Journal 
of the American Medical Association, July, 1924, and Mrs. Cullen decided 
to bring me up to Baltimore, on the first ferr}^, early next morning. 

The day was beautiful, and as I lay on pillows in the back of our car in 
the bow of the boat, looking as pale as a sheet, I picked up the Baltimore 
Sun and at once read a most disquieting Associated Press dispatch. At 
the opening of the Banting Institute in Toronto in September, 1930, the 
University of Toronto bestowed four honorary degrees. Davidson Black, 
the anthropologist, who did such wonderful work on prehistoric man in 
China ; Charles S. Blackwell, the President of the Board of Trustees of the 
Toronto General Hospital : Lord Moynihan, King George’s surgeon, and I 
were given the honorar}' degree of LL.D. I knew that Black was dead ; 
Blackwell had also passed away, and the morning paper brought the news 
of Lord Moynihan’s death. I was the last of the four, and it seemed probable 
that my trouble was intestinal obstruction. I certainly did some intensive 
thinking and was unusually subdued. 

Upon my admission to the Church Home and Infirmary, my surgeon, 
Dr. Howard Smith, had a roentgenologic examination made at once. The 
discomfort was due to a stone passing down the right ureter. There was 
also at least one stone in the left kidney. I was given appropriate treatment 
and also numerous enemata. I soon developed two large strangulated 
hemorrhoids, which it was thought might become gangrenous. 

I was given novocain and pantopon at 6:30 a.m., and the hemorrhoids 
were removed by Dr, Gerald Ackerman at 7 a.m. At 8 a.m. I had my 
breakfast, and by 10:30 was as drunk as a lord. Dr. Thomas B. Futcher 
was called, as some thought I was having a cerebral accident. Dean Lewis 
and John Finney came down to see me drunk for the first time. The next 
morning I was all right. 

The stone in the right ureter was in no hurry to move. 

In 1903, I had operated at the home of Dr. Sam Trippe, of Royal Oak, 
upon his nephew, Joe Chamberlain, for ruptured appendix and peritonitis. 
The boy did well, but three weeks later developed intestinal obstruction. He 
was brought about eight miles on a jerk-water railroad, then about 50 miles 
on the steamer, and then by ambulance from the boat over a cobblestone road 
to the Church Home and Infirmary, which was two miles distant. The 
jolting had straightened out the bowel, he had a good movement, and opera- 
tion was unnecessary. 

Remembering this case, I had the hospital ring up Mayor Howard W. 
Jackson to see whether there were any cobblestone streets remaining near 
the hospital. There were a couple of them. Accordingly, I rode up and 
down one of these streets several times hoping that the jolting would 
facilitate the passage of the stone. In a short time I was relieved of my 
discomfort and soon returned home. 

During my illness I had for some reason broken off two front teeth ; 
accordingly, I really had three sets of twins — two broken front teeth, two 
strangulated hemorrhoids, and at least one stone in each kidney. 

The value of riding over cobblestones to jolt stones down is really only 
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of historic interest. In most places cobblestone streets have given way to 
paved ones, and corduroy roads are too far removed from hospitals to be 
of value to weakened patients. Fortunately, my renal stones were small, and 
the ride relieved me of discomfort, but the stones did not pass for 
several weeks. 

Dr. Henry D. Furniss (New York City) ; I think we should thank 
Doctor Grant for his method of demonstrating these cases in which he has 
done air pyelograms. He exercised very good and proper precautions. It 
has great value in cases in which it is desirable to take a picture of the kidney 
with the patient in the erect position. He spoke of the use of air; I think 
carbon dioxide is safer. If you should have any kind of accident, carbon 
dioxide is absorbed very quickly. It is easy to use, and it can be obtained at 
the drug store without trouble. Dry ice is dropped in a beaker of water, 
and the gas that accumulates is removed with a syringe. 

This method has some value but I do not think it will ever displace 
the contrast media. Carbon dioxide is quickly absorbed from any contact 
with water. In the Rubin test, if the apparatus is clamped off with the gas 
under pressure, there will be sufficient absorption to produce negative 
pressure in three or four hours. 

With reference to Dr. Sherrill’s paper, he has given us some excellent 
work. One thing he brought out is the influence of drainage. We have 
dilated the obstructed ureter after operation, and when infection is present, 
lavaging the pelvis with 0.5 per cent silver nitrate. After such treatment 
recurrences have been definitely less frequent. 

Dr. Irvin Abell (Louisville, Ky.) : This is an extremely interesting 
paper on a surgical condition that offers many problems for solution. So 
far, the studies that have been made do not completely explain the origin of 
all renal calculi. A number of important, and seemingly independent factors 
may be responsible for disturbing the colloid-crystalloid equilibrium of the 
urine and initiating the mechanism of stone formation. Among these may 
be mentioned stasis, infection, vitamin deficiency, metabolic perversions, 
trauma, papillary or caliceal ulcerations, and disturbance in calcium- 
phosphorus metabolism. Our present knowledge does not adequately explain 
the formation of a pure uric acid calculus in one person, a pure oxalate 
calculus in another, and a triple phosphate calculus in yet another. It does 
not clarify the difference between the person who forms and passes but one 
stone and the individual who repeats and repeats. It does not elucidate the 
problem of the patients who, for long periods of time, eliminate phosphates, 
oxalates and urates in the urine without the formation of stone. 

Again, the kidneys are bilateral organs, and primary stones are unilateral 
in approximately 75 per cent of all cases, leaving 25 per cent in which they 
are bilateral. In our observation, the latter may be roughly divided into 
two groups: One in which the stones in each kidney are of equal size; and 
one in which a large stone occupies one kidney, with a smaller stone 
in the kidney or ureter of the opposite side. When large-branched or stag- 
horn calculi occupy both kidneys, and the latter give no evidence of active 
infection, it becomes a moot question as to whether or not such patients 
will live longer and more comfortably without operation than with it. The 
inevitable injury to renal tissue in the removal of such stones, and the almost 
invariable recurrence, have led many to employ operative treatment only in 
the presence of complications. The supervention of infection, if limited 
to one kidney, is an indication for operation on that side; if it involves both 
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kidneys, the extent of renal impairment will determine for or against the 
advisability of operation. 

When the stones are of smaller size and occupy positions accessible to 
removal through pyelotomy incisions, the only contraindication to operation 
is the presence of such renal damage as to make the prospect of regenera- 
tion a hopeless one. In the second group, characterized by a large stone 
in one kidney and a smaller one on the opposite side, granting the function 
of the side containing the smaller stone is satisfactory, the latter should 
be removed. The disposition of the kidney with the large calculus will 
depend upon function, impairment of renal tissue, quiescence and infection; 
if pyonephrotic, its removal will be indicated both to prevent recurrence in 
it and as a protection to the opposite side. It is axiomatic in the operative 
removal of calculi from both sides of the urinary tract, to operate upon 
but one side at a time, and it has been quite generall}’’ the custom to operate 
first on the side showing the best function, in order to conserve this property 
as far as possible before approaching the more badly damaged one. We 
have made exceptions to this rule in pyonephrosis, giving rise to fever and 
constitutional disturbance, and in the cases in which the calculus on one 
side was situated in the ureter or at the ureteropelvic junction, the active 
pyonephrosis demands immediate attention regardless of the better function 
on the opposite side, and the ureteral and ureteropelvic stones, because of 
their greater opportunities for causing acute obstruction and infection, had 
best be removed first as a precautionary measure. Again, if one kidney is 
causing severe pain, it should be operated upon first, regardless of whether 
or not it is the more damaged of the two, since pain is an indication of active 
disease in a kidney possessing functional value, the saving of which becomes 
a prime consideration. It is difficult, if not impossible, to draw hard and 
fast rules for the management of bilateral calculi ; renal function ; size, number 
and location of stones ; infection — age and general physical condition of the 
patient all enter into the picture and must be evaluated in reaching a decision. 

Dr. Lawrence R. Wharton (Baltimore, Md.) : There are two points 
I want to bring out. One has been emphasized by Doctor Abell, about the 
people who have both kidneys inA'olved with stones. I think there are ex- 
ceptions to the statement he made that persons who have large stones in both 
kidneys live longer if they are not operated upon. In persons rvho have large 
calculi, particularly if there is infection and poor ureteral drainage, the lease 
on life is A^ery short. I knoAv this from my own experience Avith patients Avho 
are living after lo or I2 years, after having man)" calculi removed from both 
kidneys. 

The second point I Avant to make is the necessity and advisability of con- 
servatism in all types of renal and ureteral surgery for stone. The proponents 
of radical surgery have advocated that the hydronephrotic or damaged kidney 
Avill not come back and should be removed if the opposite kidney is sound. I 
know of cases in Avhich ureteral stones have completely obstructed the ureter, 
and reduced the renal function to zero. Passage of the stone Avas folloAved 
by complete return of function of the kidney. That refutes the contention 
that the hydronephrotic kidney Avill not come back if the opposite kidney is 
normal. If the kidney is capable of regeneration, an effort should be made to 
save it rather than take it out. 

Dr. Oavsley Grant (Louisville, Ky.) : I just Avant to say hoAV much I 
enjo3^ed Doctor Sherrill’s paper. It is ahA^ays inspiring to hear from a man 
Avho has had such an extensive experience. The things he emphasized are 
important, and I think the tAvo most important are that in either bilateral or 
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single calculi of the kidney, the stone is not a disease but a symptom. These 
conditions require constant treatment after they are removed. Bilateral stones 
present a much more complicated problem. Now as to drainage in these 
cases: Any case in which it is necessary to remove a stone of considerable 
size, it is necessary to continue this until the kidne}’- has had an opportunity 
to recover. As to the question of which side to operate upon : That is a matter 
of dogmatic and didactic instruction. We used to be told to operate upon 
the bad side, and now it has come back to operating upon the good kidney — 
the problem depends largely on the function, and the seriousness of the con- 
dition. 

I wish to thank Doctor Furniss for the suggestion as to carbon dioxide. 
I did not know it could be done so easily. W e have had no difficulty with the 
air pyelogram, and have found it helps greatly in some of these complicated 
cases. 

Dr. J. Garland Sherrill (Louisville, Ky., closing) : When first con- 
sidering this topic I did not know the extent of the undertaking; since it 
has led me far afield in the literature. 

Doctor Grant’s remarks are particularly pertinent, and I agree with what 
he has said. One patient, mentioned before, carried stones in the left ureter 
for considerably more than nine 3'ears. We did not have the instruments 
of precision we now have to aid in making the diagnosis, and the patient, 
himself a physician, did not suspect that he had any stones, but intermittent 
ureteral obstruction resulted in constant, gradual increase of an hydro- 
nephrosis. We must remember that a “quiet” stone may cause symptoms 
that resemble obstruction of the intestine and may receive treatment for that 
condition until the stone is discovered. Fortunately, though formed in the 
renal pelvis, these concretions do not usually remain there, but tend to lodge 
in the ureter, and there cause blocking, with resultant more or less severe 
pain. Why they form on one side and not on the other is not entirely clear, 
but it is reasonable to suppose that either spasm or organic stenosis of the 
ureter is an important factor. When they appear in both pelves it must be 
concluded that there is a bilateral congenital obstruction on each side. 

The discovery by Mandl, in Vienna, in 1925, and by Dubois, in this 
country, in 1926, that osteitis fibrosa cystica is a manifestation of hyperpara- 
thyroidism, has awakened the profession to this subject, and it has been quick 
to apply this knowledge not only to the diagnosis of this disease but also to 
its treatment. As a result of these studies, it has been found that the increased 
excretion of calcium and phosphorus in the urine not infrequently leads to the 
formation of urinary calculi (23 times in 83 cases). Occasionally, the pre- 
cipitation of calcium phosphate occurs in the renal parenchyma, mostl}' in 
the collecting tubules, and leads to kidney contracture and insufficiency. In 
one case in this series a plain roentgenogram revealed in the region of each 
kidney stellate groups of punctate shadows outlining the pyramids. This 
observation of Fuller Albright, and his coworkers gave the clue to the proper 
diagnosis. 

Based on the predominance of skeletal or urinary tract involvement and 
the degree of change in each system, several different types of disease are de- 
scribed. They state that, whereas “the disease may produce a fatal issue — 
usually from renal involvement — it probably smolders on for years, in the 
majority of instances crippling, but not killing.” 

In this connection, this contribution becomes very important both in the 
prevention and the treatment of urolithiasis, and it opens an entirely new line 
of thought to the student of the causation, course, prevention and cure of 
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urinary concretions and their many complications. Hypercalcemia has been 
previously recognized as present in brain tumors and the occurrence of renal 
stones was considered as the result of the confinement necessary to its treat- 
ment. 

Albright, Cope, Baird and Bloomberg^ consider the subject of the physi- 
ology of the parathyroid glands. They review 83 cases of hyperthyroidism, 
and point out that “the presence of renal stone should suggest the possibility 
of hyperparathyroidism,” and two cases are cited where this one finding alone 
led to such a diagnosis and removal of a parathyroid adenoma in each instance. 
They also conclude ; “As regards the proph3dactic therapy for the prevention 
of renal damage in hyperthyroidism, it is pointed out that fluids should be 
forced ; that an alkaline urine should be avoided ; that ammonium chloride 
and presumably other acidosis producing salts are contraindicated; that a 
high phosphorus diet, while indicated for the demineralization, imperils the 
kidneys and should be used only when the blood values can be carefully 
followed; and that the same applies to a high calcium diet, although to a 
less extent.” 


REFERENCE 
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Owsley Grant, M.D., and Robert Lich, Jr,, MD. 

LoUIS'V'ILLE, Kv. 

The employment of gas or air as a medium for outlining the pelvis 
of the kidney is not a new procedure in urology. There have been some 
difficulties following its employment, but, on reviewing the literature, each of 
these, apparently, was the result of the operator disregarding the fundamental 
principles of the method. 

Pneumopyelography was introduced by von Lichtenberg and Dietlen,'' 
in 1911, and met with favor for some 15 years. The English and American 
literature contains but an occasional reference to the method ; and the series 
of cases reported by Hughes,'^ in 1938, is the most extensive. It is still used, 
but, we think, not to the extent that it should be. We do not recommend 
it as a routine, but feel that there is so much of diagnostic value to be 
gained by its employment that, if properly performed, it has an extensive field 
of usefulness. 

The danger of air embolism has been the bugbear of the method, and it 
seems to us that by proper discrimination and strict technic the danger can 
be entirely obviated, if indeed, such danger really does exist. Air emboli 
have always been a disputed factor in medicine. But it is well to lean toward 
the side of safety, and in the procedure of pneumopyelography we feel that 
our technic is entirely free from any danger. 

Certain gases, especially oxygen, were used in the past because it was 
thought to be more rapidly absorbed than air, but this means the employ- 
ment of gas tanks and a manometer, and adds to the intricacy of the pro- 
cedure and, to our minds, is not so reliable as the much simpler method we 
follow. If there be danger, Kornitzer^- ® pointed out in his discussion, it is 
due to hyperpressure in the kidney pelvis. This, of course, is equally true 
where liquid media was used. He maintained that since the renal capillar}'^ 
blood pressure was 30 Mm.Hg. (von Lichtenberg) the pressure within the 
renal pelvis must not exceed 30 Mm.Hg. During the short life of gas pyelog- 
raphy several instruments were developed so that one could observe the e.xact 
pressure created in the renal pelvis. However, it has been our experience 
that by using a No. 5 F ureteral catheter, and injecting air or fluid without 
force, that the attached manometer never reads above 25 Mm.Hg. Hence, 
we have used a technic essentially that described by Hughes,'* though de- 
veloped independently. 

Technic of Air Pyelography . — A 10 cc. Luer syringe, fitted with an adapter 
which contains cotton to filter the air, is used to inject the kidney pelvis. Two 
facts about the catheter are important: (1) It should be of small size, pref- 

*Read before the Fifty-third Annual Session, Soutliern Surgical .Association, Hot 
Springs, Va., December 10, ii, 12, 1940. 
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erably a No. 5 F, so as to permit any possible backflow of air along its side 
into the ureter; and (2) it must lie in the pelvis of the kidney and not in 
the calix. This is accomplished by introducing the catheter until it drains. 
The pelvis is flushed with sterile saline and the catheter withdrawn until it 
ceases to drain. It may be assumed, then, that the catheter lies below the 
ureteropelvic junction. ■ It is then reinserted, 0.5 cm. at a time, until drain- 
age is reestablished, and we can feel certain, then, that it lies in the renal 
pelvis and is not impinging on any renal tissue, and thus give any opportunity 
for the production of air emboli. 

The air is then injected slowly and, after a little practice with a manometer, 
the operator can readily estimate his pressure, which should not exceed 
30 Mm.Hg. The patient should be in the erect or semi-erect position, so that 
the air ascends readily. If 10 cc. of air can be injected without discomfort, 
a roentgenogram is taken. Regardless of how little air is injected, if the 
patient complains of pain or fulness in the back, no further air is introduced 
until a roentgenogram has been taken. If the same care is exercised in 
making air pyelograms as in the use of fluid media, we feel there is no in- 
creased hazard in its employment. 

The contraindications are in all cases where a retrograde pyelogram would 
be inadvisable and in cases of frank, marked renal hematura. 

We often employ the air and opaque media pyelogram in the same patient, 
in order to emphasize or detect certain points. In these cases, it is necessary 
to employ the air pyelogram first, because residual opaque media will, if 
that substance is used first, tend to confuse the diagnosis. 

One definite advantage of air pyelography is its rapid absorption. We 
have followed this through a series of normal and abnormal kidneys, and find 
the average time for complete disappearance to be between three and seven 
minutes. This obviates the leaving of a heavy media in the pelvis in certain 
cases, which often causes severe postcystoscopic pain in an obstructed pelvis. 

Indications . — ^^Ve do not employ air as a routine, because, we believe, it 
does not give as distinct a picture of the calices as does opaque media in- 
jected in the Trendelenburg posture. But we have found it of inestimable 
value in accurately and positively locating the position of small stones or 
fragments of large stones, so necessary to be removed and so easily over- 
looked. In the presence of stones, the opaque media covers them entirely 
and their exact location is often a matter of guesswork. In air pyelography 
the contrast between the opaque stone and the nonopaque air presents a dis- 
tinction that is most striking and will locate even a small fragment most 
precisely. 

Air pyelography finds its greatest use in calculous disease of the kidney ; 
and we feel accomplishes a purpose there unobtainable by any other method. 

When used with care, we believe it is no more hazardous in those cases 
where it is indicated than the halogen pyelogram. 

It is, unquestionably, less irritating to the patient and causes less post- 
o[)erativc reaction. 
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The air may be left in an obstructed pelvis to diagnose an occlusion or 
aberrant renal vessel or kink with impunity; and with the knowledge that 
it will be quickly absorbed. 

In our experience we have never had the slightest untoward effect, and are 
impressed by the satisfaction it affords both the urologist and the patient. 
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THE SURGICAL TREATJMENT OF ARTHRITIS* 

Frank D. Dickson, M.D, 

Kansas Cxtt, Mo, 

Arthritis, monarticular and polyarticular, constitutes one of the most 
important medical problems of our day. This is so because arthritis has not 
only a medical aspect, entailing pain and suffering, but also has an economic 
aspect which arises from the frequency with which it causes partial or complete 
incapacity, the result of the serious joint disturbances and deformities which 
it creates. Such deformities are more serious so far as the patient is con- 
cerned than any other feature of the disease, since they persist and frequently 
grow worse after the arthritis has become quiescent. While, during the past 
two or three decades, intensive study has cleared up many obscure features 
of the disease, little attention has been directed toward the prevention of the 
deformity, and the condition of the patient in the advanced stages of chronic 
arthritis is, in consequence, pitiable. With major joints fixed in faulty posi- 
tion, hands deformed and useless, feet swollen and distorted, muscles wasted, 
and confined to bed or wheel chair, they present a picture of complete invalid- 
ism. Such a situation could not help but be a challenge to modern surgery, 
and surgery has responded to this challenge by devising a number of pro- 
cedures for the relief of the arthritic cripple. Some of these procedures have 
failed to justify themselves and have been discarded or modified, but a number 
have withstood the test of time and are of great service in relieving pain, bring- 
ing about, to a most satisfactory extent, improvement in joint function and 
restoring to useful activity severely incapacitated individuals. It is proposed 
here to briefly discuss those surgical procedures which have been found to be 
most worth while in rehabilitating the arthritic cripple. 

Before proceeding with a discussion of the specific surgical operations 
available for the relief of the arthritic cripple, it is necessary to state the indi- 
cations which call for surgical intervention, and to set up criteria which will aid 
in determining when such surgical intervention should be initiated, and what 
form it should take. 

There are two indications for surgical intervention in the arthritic patient : 
(i) Incapacitating disability; and (2) the necessity for removing a focus of 
infection which is active in propagating the disease. 

As to the first of these indications: In the arthritic patient a number of 
joints may be impaired in function and cause comparatively little incapacity : 
while, on the other hand, impairment of one or two important joints may 
result in a high degree of disability. In the upper extremity, loss of the 
shoulder, elbow, and wrist joints may place the individual in the same situa- 

*Reaci before the Fifty-third Annual Session, Southern Surgical .Association, Hot 
Springs, Va., December 10, n, 12, 1940. 
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tion as the armless, so far as eating and the acts of toilet and personal care are 
concerned. In the lower extremity, loss of function in the hip, knee, and 
ankle joints interferes with locomotion and the ability to get up and sit down 
without assistance ; when both extremities are affected, the individual must 
lead a bed or wheel chair existence. Under such conditions, even if economic 
independence cannot be restored, the social betterment to be anticipated may 
justify the attempt to make life more livable and satisfactory. 

Tlie removal of foci of infection through surgery on one or more joints 
has a very definite place in the treatment of arthritis, in the opinion of many. 
In certain types of pol3'arthritis, particularly the so-called villus form, char- 
acterized by boggy, swollen joints, showing some degree of activity, the 
actively inflamed synovial membrane is definitely under suspicion as a focus 
of infection, which rivals the teeth and the tonsils as a source for the propaga- 
tion of the disease. It has been our experience that the I'emoval of such 
diseased synovial membrane results in improvement in the systemic disease 
in a very considerable proportion of cases. For example, in 27 cases of poly- 
arthritis in which the operation of synovectomy was performed upon one or 
more joints, 22 cases showed marked and continued improvement in other 
joints previously painful and impaired in function. 

Two factors are important in appraising the situation in the arthritic pa- 
tient as to the most favorable time for operation and the type of operation to 
be employed when surgery comes into consideration. These two factors are : 
(i) The nature of the joint involvement; and (2) the extent of the joint 
damage present. 

The nature of the joint involvement has a very important bearing on the 
time of surgical intervention. Chronic arthritis to-day is subdivided into two 
main types: (i) Atrophic or rheumatoid arthritis; and (2) hypertrophic or 
osteo-arthritis. The former is characterized by multiple joint involvement 
and a subacute course, with frequent exacerbations of acute joint inflamma- 
tion; its pathology consists in destructive proliferative joint changes which 
eventually lead to partial or complete ankylosis. Osteo-arthritis is charac- 
terized by slowly developing degenerative joint changes, which may affect a 
few or many joints; its course is never acute, and it practically never leads to 
bony ankylosis. In the atrophic type of arthritis, surgery should not be under- 
taken until all acute symptoms have subsided, and the joint has become rea- 
sonably quiescent. In the hypertrophic t3'pe, there is, strictly speaking, never 
any acute stage, and surger3'’ may be undertaken at any time. 

The extent of joint damage determines largely the type of operation which 
is performed. The joint structures which are involved in an3'- arthritic process 
are the ligaments, the synovia, the articular cartilage, and secondarily, the 
muscles which control the joint. When joint deformit3^ and impairment are 
due solely or largel3^ to thickening and contracture of the ligaments and 
muscles, one type of surgery is indicated, for example, manipulation or cap- 
suloplast3^ With thickening and active infection of the synovia and serious 
damage to the articular cartilage, the operation of synovectomy may be em- 
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ployed. If there is complete disintegration or ankylosis of a joint, arthrodesis 
or arthoplasty must be resorted to. 

Surgery, then, may play a successful role in the relief of the arthritic 
patient when the arthritis is in the quiescent stage, the pathology present has 
been properly evaluated, and loss of function in important joints has resulted 
in incapacitating disability. When these criteria are met, it is frequently pos- 
sible in properly selected cases by a carefully planned surgical attack on one 
or more joints to convert a helpless invalid into a reasonably active individual, 
who can take care of himself and at times become self-supporting. In jdanning 
such a I'econstruction campaign, it should be recognized that surgery in arth- 
ritic cases has three objectives: (i) Relief of pain; (2) the correction of the 
deformity; and (3) the restoration of function. Frequently, the first two of 
these objectives are one; more often than is realized, pain in the arthritic joint 
or joints is not caused by active disease, but is tbe result of strain on damaged 
or deformed joints with associated muscle spasm. Such pain can be relieved 
only by correcting deformity. These three objectives may be reached by 
several different types of operative procedure. The following are those most 
commonly employed. 

(1) Manipulation: Employed when the capsule and ligaments are the 

chief cause of joint deformity. 

(2) Capsuloplasty : Employed when the capsule and ligaments are the 

chief cause of joint deformity. 

(3) Synovectomy: Employed: (a) To remove a focus of infection; 

(b) when there is extensive involvement of the synovia and 

articular cartilages, and a badly damaged but salvageable joint. 

(4) Arthroplasty : Employed to restore motion in ankjdosed but im- 

portant joints. 

(5) Arthrodesis: Employed when joint damage is so complete as to 

preclude the restoration of useful function in a joint where sta- 
bility is more important than movement. 

Manipulation. — Manipulation, although it has fallen into some disrepute 
because it is so often confused with the cult of osteopathy, is a very important 
part of the armamentarium of the surgeon. It is particularly useful in the 
correction of the less severe arthritic joint deformities, due to contracture of 
the ligaments, capsule, and muscles without serious joint damage. i\Ianipula- 
tion, always carried out under an anesthesia, should employ only gentle 
maneuvers ; rough and forcible manipulation, as a rule, excites a severe local 
reaction, which usually results in a rapid return of deformity and decreased 
joint motion. Following manipulation, carefully supervised active move- 
ments should be started within 12 to 24 hours, and the range increased from 
day to day in order that full advantage may be taken of the improved position 
and range of movement in the joint. It is, as a rule, undesirable to fix in 
plaster a joint which has been manipulated; and if such fixation is carried 
out, it should be for only a few days. If a joint is immobilized longer, there 

871 



FRANK D. DICKSON 


Annals of Purgerr 
May. 1041 


is danger of losing much of the movement gained by manipulation. Traction 
is much better than plaster for fixation purposes. Manipulation is best 
adapted to the correction of mild contractures of the knee, shoulder, wrist, 
and feet. 

Capsxdoplasty . — Patients with chronic arthritis show a decided tendency 
to develop flexion contractures of the joints, especially the knee, hip, elbow, 
and fingers. Such flexion contractures result from the patient’s attempts to 
case pain by maintaining the joint in a position which gives the greatest 
relaxation to the capsule. As time goes on, a fibrosis and thickening of the 
capsule takes place, its elasticity is lost, and it becomes an unextensible, 
fibrous band, which holds the joint fixed in flexion, resists eflforts at correction, 
and tends to draw the joint back into deformity, even if a certain amount of 
correction is obtained. Later, the muscles on the flexor aspect of the joint 
shorten and add to the deforming force. Under such conditions, attempts to 
overcome flexion deformity by manipulation are doomed to failure, or if 
accomplished by the use of great force, ankylosis usually results. The de- 
formity can be overcome, however, in such joints, and a useful amount of 
joint movement preserved by the operation known as capsuloplasty. This 
operation has for its purpose lengthening the contracted joint capsule suffi- 
ciently to allow complete extension of the joint without the use of force. 
To perform such a capsuloplasty, on the knee joint, for example, lateral 
incisions are made on the sides of the joint, and the posterior compartment 
of the knee is entered. The capsule will be found to be thickened and closely 
adherent and plastered to the distal end of the femur and the proximal end 
of the tibia, practically obliterating the posterior joint space. The adherent 
joint capsule and ligaments are carefully and thoroughly stripped from the 
lower end of the femur and the upper end of the tibia for a distance of from 
six to eight inches or more. When this has been accomplished, the capsule 
will be found to be quite relaxed, and the knee can usually be brought into 
complete or nearly complete extension with the use of little force. After 
closure of the wound, a plaster encasement may be applied or traction em- 
ployed to hold the knee in extension and overcome what slight residual flexion 
deformity may remain — ^rve prefer traction. Motion should be started in a 
week and the range rapidly increased. If the contraction has been a right 
angle or an acute angle, full extension should not be attempted at the time 
of the operation but secured gradually by traction. Both vessels and nerves 
have become shortened, and too rapid extension will shut off the blood supply 
and interfere with nerve conductivity, either of which may cause disastrous 
results. Capsuloplasty on contracted knee joints which prevent standing and 
walking will enable' the individual to become ambulatory. The operation is 
also useful in the correction of contracture of the elbow and fingers. 

Synovectoniy . — By synovectomy is meant the complete removal of an 
hypertrophied and diseased synovial lining which interferes with joint func- 
tion. This procedure is of chief practical interest in the knee, since it has a 
large synovial surface which is easily accessible. The operation as applied 
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to the knee consists in opening the joint widely by a parapatellar incision, 
dissecting out in its entirety the synovia of the anterior compartment of the 
knee, the removal of both semilunar cartilages, excision of all articular carti- 
lage which has become eroded by the joint pannus, and carefully shaving off 
the degenerated superficial layer of the articular cartilage, which is considered 
sufficiently normal to be allowed to remain. The last step, removing all se- 
riously damaged cartilage and shaving away all the degenerated superficial 
layer of the remaining cartilage, is most important, as pointed out by klagnu- 
son, if a maximum of joint function is to be obtained. Contrary to the 
opinion of a number of observers, it is our belief that a synovectomy, per- 
formed in a complete way, is one of the most useful surgical procedures avail- 
able for overcoming pain and disability in arthritic joints, provided the cases 
are properly selected. The type of case which benefits most from a S3movec- 
tomy is the so-called villus arthritis, which is characterized by a boggy, swollen 
knee, fixed in a greater or less degree of flexion so that standing and walking 
are difficult or impossible. A properly performed synovectomy followed by 
carefully supervised after-care gives, in such cases, sui'prisingly satisfactory 
results, both as regards relief of pain and the return of useful function. Further- 
more, in a very considerable proportion of cases operated upon, it rids the 
patient of a source of infection which is a chronic focus for propagating the 
disease. This latter contention has been denied by many qualified to hold an 
opinion. Too often, however, in our experience, have active and acutely 
painful elbow, shoulder, and wrist joints subsided after synovectomy has 
been performed on the knee joint and remained quiescent and improved in 
function, to allow us to accept any other point of view than that the removal 
of such a focus has a very beneficial effect on the systemic disease in a very 
considerable number of cases. Without attempting to be critical, it might be 
a proper reply to the doubters to say, “You did not perform a thorough 
synovectomy.” Synovectomy is one exception, so far as we can determine, 
to the rule that the disease must become quiescent before surgery is resorted 
to, as it may be performed, and in villus arthritis should be performed, when 
moderate activity is still present. In addition to the knee joint, synovectomy 
is satisfactorily undertaken in the elbow, wrist, and ankle joints. In 64 syno- 
vectomies, performed upon 45 patients in our clinic, the results have been as 
follows : 


Total number of operations 64 

Excellent results 38 or 59.3% 

Definite improvement 13 or 20.3% 

Failures 6 or 9.3% 

Results unknown S or 7.8% 

Too early to determine 2 or 3.n% 


In 27 patients in this series, with polyarthritis, synovectomy has been fol- 
lowed by complete subsidence or definite improvement in other involved 
joints in 22 cases, or 86.6 per cent. 

Arthroplasty . — The operation of arthroplasty consists in making a new 
joint to replace one rendered stiff and immovable by arthritis. Such an artifi- 
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cial joint is produced by resecting a considerable amount of bone, reshaping 
the bone ends entering into the joint in such a manner as to allow motion in 
normal planes, and placing between the bone ends some tissue, usually fascia 
lata, to prevent recurrence of the fusion between them. The after-treatment 
consists in carefully supervised pliysical therapy. Arthroplasty should never 
be performed upon an arthritic joint until it is quiescent and has been so for 
at least six months. Formerly, arthritic cases were not considered suitable 
for arthroplasty. In recent years, however, it has come to be considered a 
very useful and beneficial form of surgery under proper conditions, since it 
gives a useful, movable joint in a high percentage of cases. Restoring motion 
to one or more joints frequently enables an almost helpless individual to 
become reasonably active ; for example, to feed himself when ankylosed elbows 
have been given movement. The elbow joint gives the most satisfactory 
result from an arthroplasty — the knee yields excellent results also. The hip 
joint was considered to be a veiy unsatisfactory joint for arthroplasty until 
Venable and Smith-Petersen introduced the Vitallium cap. Since then, very 
satisfactory results are being obtained. At the present time, in both the 
monarticular hypertrophic type of arthritis of the hip and in anlylosis due to 
atrophic arthritis, the results of arthroplasty, using a Vitallium cap are so 
promising that it bids fair to replace arthrodesis of the hip joint which has, 
up to the present time, been the operation of choice in this type of case. The 
operation of arthroplasty is not simple, and the postoperative care is tedious 
and time-consuming. Therefore, great care should be exercised in selecting 
cases in which it is recommended. 

Arthrodesis . — Arthrodesis is an operation designed to secure complete 
ankylosis in a joint which has but a limited range of motion, and what motion 
remains is painful. Though arthrodesis takes away motion, it substitutes a 
strong, rigid, painless segment of limb for a painful and poorly functioning 
one, and the presence of a stiff joint, if the joints above and below are movable, 
is not as incapacitating as it is generally believed. Although it is desirable 
that the joints proximal and distal to that arthrodesed be normal, some im- 
pairment of these joints is not a contraindication to the procedure, as fre- 
quently, function in the adjoining joints improves following arthrodesis, prob- 
ably due to the relief from strain and reflex muscle contractures. The success 
of the operation hinges upon ankylosing the limb in the optimum position of 
usefulness, and in securing a firm, bon}^ fusion; this latter is not always as 
simple as it may seem. However, with an adequate technic, use of a bone 
graft, and a sufficiently prolonged postoperative immobilization, ankylosis can 
nearly always be obtained. The greatest field of usefulness for arthrodesis is 
in the knee, wrist, and hip. 


CONCLUSIONS 

It may be said in conclusion that most patients affected with arthritis 
sooner or later reach a stage of quiescence ; when this stage has been reached, 
surgery may be resorted to to correct disabling joint deformities, relieve pain 
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for which they are responsible, and improve function. By employing one or 
more of the procedures which we have been discussing, it is usually possible, 
in properly selected cases, to restore useful function to one or more joints 
and thereby convert an invalid into an individual who can take care of himself 
and even become self-supporting. The number of persons seemingly incapaci- 
tated by chronic arthritis who are salvagealile through surgerj'- is large, and 
failure to give such patients the benefit of surgery is denying them an oppor- 
tunity for improvement to which they are entitled. The purpose of this 
presentation is to indicate the pathway along which reconstruction may pro- 
gress and to suggest a reevaluation of the arthritic cripple generally from the 
point of view of saving, through reconstruction surgery, something from the 
wreck which disease has left. 


Discussion. — Dr. Charles S. Venable (San Antonio, Tex.) : As usual 
Doctor Dickson has covered a very large territory and said a great deal. I am 
particularly interested in the salvage of those unfortunates who are on their 
way to ankylosis, and who hope and pray for it in order to get away from a 
painful joint, or have come to have an arthrodesis performed. 

Doctor Dickson showed one case with a Vitallium cup on the hip. It was 
my good fortune to put on the first or second Vitallium cup. It is interesting, 
because it is the only material we know of which is sufficiently passive in the 
tissues not to cause other disturbances. Dr. Kellogg Speed has devised one for 
the head of the radius, and Dr. Willis Campbell has one for the knee. The 
difficulty in the knee is still the question of production of periarticular tissue, 
which looks good in the beginning and then tends to deteriorate during the 
course of thickening. I have done two of the head of the humerus, which seems 
to be a good place. 

The whole story is, as I said, one of salvaging these unfortunate individuals 
who have had to be put in the discard, from both the humanitarian and economic 
standpoint. 

Dr. Paul B. Magnuson (Chicago) : Doctor Dickson has given us a very 
brief but concise idea of what he can do in the care of these various types of 
arthritis. The field is so large that it is practically impossible to do more than 
scratch the top. There are two distinct classes of arthritis to be considered ; 
one is destructive arthritis — the rheumatoid type with tliickened synovial mem- 
brane and destruction of the joint cartilage; the other is the hypertrophic or 
degenerative form. 

We have obtained most impressive results in the degenerative form of 
arthritis which, in my opinion, is due to the sum total of the wear and tear of 
life on joints. When we say sum total, it is quite apparent that a number of 
causative factors must be taken into consideration. This is a condition which 
occurs in the latter half of life, not as rheumatoid arthritis, which usually occurs 
in the first half of life. Low-grade infection, toxemia, overweight, faulty 
weight-bearing, previous injury — all are contributing factors and all must be 
taken into consideration in the diagnosis. Toxemias, whether they be due to 
metabolic disturbances or intestinal disturbances, must be eliminated. Low- 
grade infections, which pour nitrogenous toxins into the system, must also be 
eliminated. It is my opinion that many of these patients become progressively 
worse even after the systemic causative factors have been eliminated, because 
the joint is already rough, and the continuation of the trauma of movement 
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on the rough joint surfaces continues to irritate the joint and makes the disease 
progressive. 

We have opened more than 8o of these joints, 63 of them being in the de- 
generative type of arthritis, and have removed the irritating material. Every 
bit of rough cartilage and all the exostoses have been thoroughly cleaned out, 
even down to bare and bleeding bone. The joint has been brought back into 
proper weight-bearing line and earl)'^ motion is started after operation. 

There are two distinct types of degeneration in this particular phase of 
arthritis. One type starts on the surface of the cartilage and progresses toward 
the matrix. This seems to be confined to cases which are purely traumatic 
in origin, from faulty weight-hearing, injury, overweight, or some mechanical 
factor, but it progresses to complete erosion and degeneration of cartilage if it 
is allowed to do so. We have been able to reproduce this type of arthritis in 
dogs, by causing faulty weight-bearing or instability of the joint, and allowing 
the animal free range to run ; the disabilit}' does not occur if the animal is kept 
in close confinement where the joint is not traumatized by active motion. 

The other t3'pe of degeneration starts at the matrix and progresses 
toward the surface, and is cone-shaped with the apex pointing toward the 
surface. The degenerative area is much wider at the base and there are 
no healthy cartilage cells growing from the matrix. When the degen- 
eration reaches the surface a fissure is formed, and the edges of the sur- 
rounding cartilage degenerate and become rough, with stringy fibrous tissue 
protruding into the joint like seaweed. We have not been able to reproduce 
this type of degeneration in animals, so far. The experimental work is 
still in progress. This type, we believe, is tied up in some way with nutri- 
tional factors. It does not always occur on weight-bearing surkces first, as 
does the other type of degeneration. It may appear anywhere in the joint, 
although usually more severe on the weight-bearing surfaces, probably because 
of the friction caused by motion. 

The fact remains that in both these types most startling results are ob- 
tained when all this rough material is cleared away, and we believe that joint 
debridement will give highly satisfactory results if properly and carefully 
done, even in patients of advanced age. 

Dr. Frank Dickson (Kansas City, Mo., closing) : I personally owe a 
great deal to both Doctors V enable and Magnuson, for what I have been able 
to do with some of these arthritic joints. I merely wish to say that most 
arthritic cases sooner or later reach a stage of quiescence, and at this time 
by properly planned surgical attack on one or more joints, it is frequently 
possible to restore an arthritic cripple to comfortable living and sometimes 
to economic independence. The number of persons seemingly incapacitated 
by chronic arthritis who are salvable through surgery is large, and failure to 
give such patients the benefit of surgery is denying them an opportunity for 
improvement to which they are entitled. It would then seem worth while 
to reevaluate our arthritic cripples generally, from the point of view of saving, 
through reconstruction surgery, something from the- wreck which the disease 
has left. 
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BRIEF COMMUNICATION AND CASE REPORT 

SPONTANEOUS EUPTURE OF THE COMMON BILE DUCT=*= 

E. Dunbar Newell, M.D. 

ClIATTAKOOGA, TeKN*. 

A THOROUGH REVIEW of the literature shows very few reported cases of 
this interesting condition. A large majority of the cases that have been 
reported are early or late sequelae of operative procedures upon some portion 
of the biliary duct system. Several reports were also found of traumatic 
ruptures of the bile ducts ; we were, however, able to find only two references 
to spontaneous rupture of the common bile duct not associated with trauma, 
operation, or impacted stone in the duct, namely, one by Bailey,’’^ and the 
second by Vale and Shapiro.^ 

We have found several discussions of biliary peritonitis following transuda- 
tion, or “weeping,” of bile from either the duct system, the gallbladder, or 
from the bile radicals under the capsule on the surface of the liver. How- 
ever, we feel that this diagnosis is not plausible unless the condition is 
actually observed, and that the etiology differs from the case herein 
reported. 

Case Report. — W. G. T., white, male, age 63, was referred by Dr. D. 0 . Wright, 
of Fort Payne, Ala. His family and personal history were essentially irrelevant. He had 
had an appendicectomy in 1926; and had had mild diabetes for the past ten years. Chief 
Complaint: Severe pain in the abdomen. 

Present Illness . — The patient had been under the care of a physician for tlie past three 
years, during w'hich time he had had at least eight attacks of severe epigastric distress 
and digestive disturbance, followed on several occasions by mild jaundice. Relief was 
obtained by rest in bed and the dietary measures usually employed in gallbladder disturb- 
ances. Between attacks, the patient’s only complaint was eructation and mild dyspepsia, 
bearing no relation to his meals or other natural functions. Occasionally, during the 
attack of acute pain, he required a hypodermic of morphine for relief: however, the pain 
at no time lasted longer than 12 to 24 hours. Occasionally, during an attack, he com- 
plained of pain under the right scapula. 

The last attack, prior to the present illness, was two weeks previous to admission to 
the hospital, following rvhich he stayed in bed two days and recovered without undue diffi- 
culty. The present attack occurred 30 hours before admission; the initial pain occurring 
below the right costal margin and extending rapidly over the cnitre abdomen. He was 
examined, immediately following the attack, by his physician who stated that the attack 
was no different from the others from which he had suffered previously, and the usual rest, 
diet, and medication were advised and administered. However, ten hours following the 
onset of the attack, the patient vomited a large quantity of bright red blood and, when 
examined on this occasion, he presented board-like rigidity of the abdomen. Immediate 
hospitalization was refused. The patient continued to vomit and continued to have severe 
pain in his abdomen. He consented to hospitalization 30 hours following the initial attack 
of pain. 

* Read before the Fifty-third Annual Session, Southeni Surgical Association, Hot 
Springs, Ya., December 10, 11, 12, 1940. 
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Physical Examination. — The patient is an asthenic white male, age 63, conscious, 
rational, and acutely ill. Pulse 80; blood pressure 180/100. Examination was otherwise 
negative except for that relevant to the abdomen. This showed an old appendicectomy scar. 
There was board-like abdominal rigidity, with tenderness over the entire abdomen, most 
marked in the epigastrium. Uranalysis was normal, except for a trace of sugar. W.B.C. 
13,250, 83 per cent neutrophils. The patient was given 1,000 cc. of glucose intravenously ; 
and immediate operation was advised. Preoperative Diagnosis: Ruptured peptic ulcer. 

Operation. — Under cyclopropane anesthesia, the abdomen was opened through a right 
upper midrectus incision. There was an immediate gush of bile-stained fluid. The 
pjdorus was found to be normal. The stomach showed no indication of pathology. Palpa- 
tion of the head and body of the pancreas revealed no evident abnormality. The gall- 
bladder was small, approximately one-third normal size, thick-walled, with surrounding 
dense, fibrous adhesions. It contained no stones or bile ; there was, however, a small 
amount of white fluid. It apparently had not functioned for a number of years. The 
common duct was exposed and found to be dilated to approximately four times normal size, 
throughout its entire visible length. Further inspection revealed a small bile-discolored 
effusion beneath the peritoneum, overlying the coitimon duct at approximately the junction 
of the common hepatic and cystic ducts. An incision was made through this peritoneum 
and a small amount of bile escaped. However, careful inspection showed no evidence of 
any opening into the common duct. An adequate incision was then made in the common 
duct, the walls of which were thickened and edematous. A large amount of common 
duct “mud” was obtained and several small cholesterol stones, approximately 2 Mm. in 
diameter. Following cleansing of the common duct, a probe was easily passed into the 
hepatic ducts, and a large blunt dilator was, also, easily passed through the sphincter of 
Oddi into the duodenum. Very little resistance was met during this maneuver and no 
stones were encountered. The cystic duct was found to be completely occluded by scar 
tissue. The common and hepatic ducts were washed out with saline solution. A small 
catheter was sutured in place in the common duct. The gallbladder was removed. A 
rubber tissue drain was placed down to the gallbladder bed and catheter, and brought out 
at the middle of the wound. The wound was sutured in layers. The patient was returned 
to bed in moderate shock, from which he recovered rapidly. 

Postoperative Course. — Convalescence was fairly smooth; and the catheter was re- 
moved 12 days following operation. The biliary fistula healed rapidly. He was discharged 
20 days following operation, apparently in excellent condition. 

FoUoio-Up. — One year following operation: Excellent condition. No epigastric dis- 
comfort. Has gained approximately 15 pounds in weight, and apparently is perfectly well 
and healthy. 

Comment. — Several interesting features present themselves in regard to 
the pathology in this patient. The case is undoubtedly one of bile peritonitis 
following an acute, spontaneous rupture of the common duct. However, at 
the time of operation, we found no indication of obstruction in any point in 
either the common or hepatic ducts which might account for a rupture of 
the duct from undue pressure. The liver, examined carefully at the time 
of operation, presented no evidence of chronic hepatitis or injury from 
partial common duct obstruction. The patient at no time, throughout his 
history or during his hospitalization, had any clay-colored stools, severe 
jaundice, or any indication of complete obstruction of the common duct. 

We believe that the gallbladder was nonfunctioning, and that the dilata- 
tion of the common duct may be explained on the basis that the function of 
the gallbladder -was assumed by the common duct following atrophy of the 
former. The small stones and common duct “mud” found at operation 
may easily have been accounted for b}'^ the stasis in the common duct, inci- 
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dent to its dilatation. The only plausible explanation we can offer for rup- 
ture of the common duct is that the patient had a chronic choledochitis with 
an acute exacerbation, and edema or spasm of the sphincter of Oddi, causing 
temporary partial obstruction and a subsequent empyema of the common duct, 
with rupture occurring at the weakest point in its infected wall. Another 
possibility is that this patient had a small stone imbedded in the wall of the 
common duct with surrounding infection causing acute perforation. 

Burden^' in 1925, in a paper on “Histologic and Pathologic Anatomy of 
Hepatic, Cystic, and Common Bile Ducts,” probably found the correct 
explanation for the perforation which must have existed in this case. His 
original study on th^ anatomy of the extrahepatic bile ducts indicates that 
these structures may well be subject to intrinsic pathology. He has shown 
that the biliary ducts contain numerous glands in their walls, extending 
almost to the peritoneal coat. Normally, these glandular structures are filled 
with mucous secretion, however, it seems entirely plausible that in a dilated, 
diseased duct, the glands might well be the site of infection or calculus 
formation, which, under unusual circumstances, would lead to perforation 
of the duct. 

The conditions found at operation seemed to be quite similar in all 
reported cases. 

Bailey’-* describes his case as follows: 

“Pints of bile were found in the peritoneal cavity. Bile was also present in the lesser sac and 
behind the peritoneum, which was floated up. The gallbladder looked normal, but on palpation many 
tiny calculi could be felt. The stomach and duodenum were examined with a negative result. The 
cystic duct and supraduodenal portion of the common duct were examined with a seeker, but no 
Iicrforation was demonstrable; indeed, these structures appeared quite normal. Tt is concluded that 
there was a iKirforation of some part of the hepatic or common bile ducts. Cholecystotomy and drainage 
of peritoneum were performed. Twelve hours later, he collapsed and died. A necropsy showed a per- 
foration at the back of the junction of the cystic and common ducts.” 

Quoting further from Bailey : 

“Biliary peritonitis without perforation was first de.scribed by Clairment and Haberer, in 1910. 
Professor I.eriche records a case in which three pints of bile were found in the general peritoneal 
cavity. Bile was found to be dripping from a distended gallbladder. The pathology of the condition is 
obscure. The gallbladder in these cases is found to be very edematous and Marinacci believes that 
there is a minute perforation or perforations in its wall. This theory is plausible and should be a.ssume<l 
to be correct until further evidence concerning this rare condition is forthcoming." 

In our case, there was no edema of the gallbladder, and no dripping of 
bile from the gallbladder. 

The other case that is analogous to the one herewith reported, was that 
of Vale,’’ of Detroit, who stated: 

“The gallbladder was chronically inflamed with thickened walls, .and was filled with innumcr.able 
small stones. There was no point upon it which leaked bile. The stomach and duodenum were normal. 
The peritoneum covering the common duct, portal vein, and hepatic artery, was edematous, evidently 
having been dissected up by the presence of escaping bile somewhere beneath it.” 

He drained this case thi-ough the gallbladder and cystic dnet; and the 
patient made a good recovery. 

In the reported cases, the patients presented more or less the following 
picture: A history of acute, severe pain in the epigastrium, followed by 
vomiting, with a history of previous epigastric discomfort, rc.sembling the 
present attack but not so severe; there may or may not be jaundice; when 
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first seen by the physician, these patients usually present a picture of a 
chemical peritonitis, with hoard-like rigidity of the entire abdomen, and 
tenderness directly over the epigastrium. The obvious diagnosis, and the 
one most frequently made, is ruptured peptic ulcer. 

The only instance in which the rupture was actually located appeared 
to be at the autopsy table. As these patients are very ill, operation must 
be carried out rapidly, and as these perforations are usually very small, loca- 
tion at the time of operation would be needless and most difficult. 

Of the two cases found in the literature, one survived and one died. The 
operative procedure in both cases was similar, the primary thought being 
to drain either the gallbladder or the common duct itself. No follow-up 
reports of these two cases were found. 

Summary. — A case of nontraumatic, nonobstructive, spontaneous rupture 
of the common bile duct is reported; with comments on two previously 
reported instances in the literature. 
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The New Weighted Abdominal Retractor 

By J. W. Vishcr, M. D., Evansville, Indiana 



A weigiitedl retractor with blade shaped 
to fit the cul-de-sac of the female pelvis, 
for retraction with minimum manipulation 
of the intestines — 

For operating on pelvic viscera 
Especially for hysterectomies 
Also for gall bladder operations 

FURTHER ADVANTAGES 

The shape and curvature of the blade of the new 
Visher Retractor, its forked handle to prevent 
rotation and its weight (about three pounds) 
hold back the sigmoid and small intestines in 
gynecological surgery, and leave an inch or 
more free working space between the uterus 
and the blade. It facilitates work in ail pelvic 
operations, but is especially valuable for hys- 
terectomies, and useful in gall bladder work. 



V A\iJ ELLER & CO. 


SURGEONS* IHsTrUMIENTS HOSPUA tSUPPmUtamPMINT 

OCDEH AVE-VAN BUftlN at\4 HOHORI STREETS 
CHICAGO, ILL, 


By minimizing the manipulation of the intes- 
tines and eliminating frequently the need for 
gauze packs, its use materially decreases post- 
operative distention and adhesions. The blade 
protects abdominal viscera from infection; its 
hollowed shape collects the blood where it 
can easily be seen and removed. An inex- 
pensive aid to your technic. Each, $7.50 

ALL INSTRUMENTS FOR ALL SURGERY 
Depend on it! From large and comprehensive 
stocks of fine instruments and equipment, we 
have the things you need for everyday or 
special surgery. For whatever you need- 
say, "V. Mueller" — and be sure! 
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MAXIMAR Has What It Takes 

to I ; X-ray therapy apparatus as dependable as you would have it 


• PRACTICAL DESIGN 

• QUALITY MATERIALS 

• PRECISION WORKMANSHIP 

SCIENTIFICALLY SOUND 
ELECTRICAL ENGINEERING 

• CONSISTENT PERFORMANCE 

• HIGH r OUTPUT PER MINUTE 

^ FLEXIBILITY 
OF APPLICATION 

• COMPACTNESS 

• DURABILITY 

• LOW MAINTENANCE COST 

• LONG-RUN ECONOMY 



THE FACTUAL STORY ON G-E MAXIMARS 


is revealed by the day-to-day performance 
records in hundreds of Maximar-equipped 
laboratories — back to the first Maximar instal- 
lation in 1936. 

It is these records which give credence to state- 
ments regarding the efficiency and reliability of 
a Maximar therapy unit, for they present the 
cold fects by which the user may ultimately 
evaluate his investment. 

To you, the jury, this unimpeachable evidence 
is readily available from as many and as wide- 
spread sources as you would desire. 


Four Maximar units — for operation at voltages 
up to 200 Kv.p., 220 Kv.p., 250 Kv.p., and 
400 Kv.p. respectively — offer you the advan- 
tage of selecting the one best suited to the 
particular type and range of therapy service you 
are contemplating. 

In working up your preliminary plans for an 
x-ray therapy installation, why not avail your- 
self of the services of our Layout Engineers — 
they can give you many practical, time-saving 
suggestions. Address your inquiry to Dept. El5. 



GENERAL ELECTRIC X-RAY CORPORATION 

2012 JACKSON BOULEVARD CHICAGO, ILLINOIS 

/ 
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When acute hypotension threatens a patient’s life, you 
want a powerful vasoconstrictor and vasopressor that works 
swiftly — exerts its effect over a long period of time. Such 
an agent is 

One Per Cent Sterile Solution of 

NEO-SYNEPHRIN HYDROCHLORIDE 

(laevo«alpha-hydroxy'bcta'mcthyl'amino'3 hydroxy ethylbenrcne hydrochloride) 


Neo-Synephrin Hydrochloride usually does not 

—increase the irritability of the heart, i.e., produce 
extrasystoles or other arrhythmias 
— increase heart rate 

— lose its effectiveness after repeated administration 
— produce nervousness, apprehension, cold perspira- 
tion, etc. 

Supplied in rubber-capped vials containing 5 cc. 
and 1 cc. ampoules of a sterile 1 % solution. 

Write for iiferafure and bibliography* 

FREDERICK STEARNS & COMPANY, Detroit, Michigan 

New York Kansas City San Francisco Windsor, Ontario Sydney, Australia 
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lUotrazol 




IN EMERGENCIES: 

A Powerful, Quickly Acting Central Stimulant. 

Indicated as a restorative in accidents, barbital and morphine 
poisoning and deep anesthesia. Dose: 3 cc. intravenously 
followed by smaller doses subcutaneously. By injection or 
orally to support the circulation and respiration during the 
critical periods of pneumonia and congestive heart failure. 

Ampules I cc. and 3 cc. (each cc. containing iVz grains Metrazol). 
Tablets iVi grains and the soluble powder. 


METRAZOL (pentamelhylenlelrazol) CoUPcil Accepted 


BILHUBER-KNOLL CORP. orange.n 
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WILL NOT 









J‘^<- 


STRENGTH 


V/ILL NOT ACT 


AS CULTURE MEDIUM 


DOES NOT ADHERE 
TO TISSUE 


DEKKATEL 

Moisture and 
Serum Proof 

SURGICAL 
SILK 



i 

f 

HL 


# 


'Vf 


M 


Jf 


NO RAW 



STIFF ENDS 


VERY 


PLIABLE 


KNOTS STAY 
WHERE PLACED 


ENTIRE SURFACE 
WATER PROOFED 


EACH STRAND 


IMPREGNATED 


UNIFORM IN 


DIAMETER 


BRAIDED. ...ALL SIZES IN 

EITHER BLACK OR WHITE 

BLACK.. IRON DYED 
WHITE-CONTAINS NO BLEACHERS OR FILLERS 


SAMPLES 


FROM EACH 
BATCH BACTERIOLOGICALLY 
TESTED. ...18 DAYS MINIMUM 


Here is a surgical silk, developed and made exclu- 
sively for the profession. It is “The Original 
Moisture and Serum Proof Silk Suture.” 


It is widely used as both co-aptation and buried 
sutures j in Vascular, Neuro, Plastic and Trau- 
matid^Brain, Eye, Ear, Nose and Throat — ^Ap- 
pendix and other Intra-Abdominal — Hernia re- 
pair — ^Bone and Tendon tying — Obstetrical and 
Gynecological — Dental — Industrial — Thyroid — 
and other types of surgery. 

Would you like to try it ... ? Sample lengths 
sent gladly, upon request. 


Made in 

U. S. A. 



Deknatel Surgical Silk 
is resistant to the action 
of moisture, serums, or- 
ganisms, toxins . . . and 
can be sterilized repeat- 
edly. It contains no fats 
or other ingredients that 
will oxidize in the flesh 
or cause infection. Easily 
manipulated. 


NATEL - QUEENS VILLAGE, L. I., NEW YORK 

Originators of DEKNATEL SURGICAL SILK 


ATEL" SURGICAL 


Nylon 


/ 


DEKNATEL EYELESS NEEDLE 
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mw (6th) EDITION 


JUST READY 


ROENTGEN INTERPRETATION 

and HOWARD E. RUGGLES, M.D. 

Late RoentgenoloRist to the University of California 
Hospital and Clinical Professor of Roentgenology, 
University of California Medical School, 

San Francisco, California 

Octavo, 364 pages, illustrated with 246 engravings. Fabricoid, $5,00, net. 


By GEORGE W. HOLMES, M.D. 

Rocntficnologist to the Massachusetts General Hospital 
and Clinical Professor of Roentgenology, Harvard 
Medical School, Boston, ilassachusetts 


This work is one of the most useful, practical 
and effective books on its subject ever pub- 
lished. This edition brings it up to date, both 
in diagnosis and •'in technique. Its . utstanding 
characteristics are its clearness and its concise- 
ness. The brevity of its text permits illustra- 
tions covering the chief pathological conditions 
of every part of the body where the x-ray can 
be used in diagnosis. The illustrations are un- 
usually clear. 


The book indicates how many patholo,acal 
processes may be revealed by the x-ray such as 
fractures, dislocations, bone infections, tumors 
and nutritional changes. It shows how to ex- 
amine the skull, spine, joints, chest and the 
gastro-intestinal and genito-urinaiy tracts. Line 
drawings as well as roentgenograms illustrate 
various lesions and deformities. The pitfalls of 
roentgen dignosis are pointed out. This work 
is essential to eveiyone. 


NEJF WORK 


JUST READY 


THE FOOT AND ANKLE 


By PHILIP LEWIN, M.D, 

Associate Profcstoi of Bone and .Tomt Suigery, Noithwcstcrn University Medical School, Chicago, Illinois 
Octavo, 620 pages, illustrated with 693 figures on 303 engravings. Buckram, $9,00, net. 


This book is unique among works of this char- 
acter in that it is not confined to the foot alone 
but includes the ankle as well. It is written for 
the general practitioner who first sees these cases, 
for the industrial surgeon and for the orthopaedic 
surgeon. It covers the diagnosis and treatment 
of diseases of these members as well as their dis- 
abilities and deformities, fractures and disloca- 
tions and similar conditions. It includes the un- 
derlying principles of the etiology, pathologjq 
diagnosis and treatment of congenital, static, in- 
fectious, paralytic and other lesions. 


Every point of view from which these^ndi- 
tions are approached is fully covered — the orthii 
paedic, surgical, gynecological, neurological, socn 
ological and economic. The chief objective oj 
the treatment is to restore function. The relaf 
tion of foot defects to other bodily complaintj 
is fully covered, including the important relatic; 
of orthopaedics to neurology. This book will b] 
particularly valuable to industrial physicians a- 
to those doctors who arc called as witnesses 
compensation cases. It is a safe and conser\ 
live guide. 


LEA & FEBIGER 


Washington, Squa 
PHILADELPHIA, T! 


Please send me books checked: □ Check enclosed herewith. i □ Bill me at 30,d;j 

□ Holmes and Ruggles’ Roentgen lAterpretation SoiOO 

□ Lewin on The Foot and Ankle, I 9.00 ' 


Name Address 

(A. of S. 0-41) i 
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